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1 Fishing Technology Division

1.1 Study of flotsam associated fishery in offshore to Introduce management strategies

for sustainable fishery
Flotsam associate fishery is one of main fishing operation conducting in Sri Lanka using Ring net; a
kind of smallscaleencircling net. This fishing techniques mainly associated with floating objects in the
sea. Main target species tifis fishing method is Main target species of this fishing method are
Decapterus russell{Indian scad),Elagatis bipinulata(Rainbow runner),Canthidermis maculata
(rough triggerfish or spotted oceanic triggerfish). They collect various sizes BigeyeY allwavfin
tuna, and Skipjack tuna as-bgitch. Most of tuna family fish are in under size and immature fish. This
fishing method is highly efficient meth@hd fishermamre very attractive for this method day by day,
they collect all fish who caught the net.Therefore pbjectives of the project were, Inquire the current
situation of flotsam associated Ring net fishery and provide management strategies for future plans,
disseminating the findings to the stakeholders, disseminating the findings tantisé&Wof fisheries
for policy making. This project was conducted based on catch data and boat log sheet data. Catch data
were collected from Beruwala, Galle, and Tangalle and Kudawella fishey harbors. Length frequencies
of Skipjack tune, Yellowfin tunandian scad, Rainbow runner, rough triggerfish or spotted oceanic
triggerfish were taken. 286cm length class was the highaesimberof fish recorded length class of
Skip jack Tuna. They collect around 23% of Tuna iR2B4m length class out of total tunatch. In
the case of Yellowfin tuna, highest frequency recorded length wa8@é and it was 24% while ring
net fisherman collect 26% of Big eye tuna inZ&8llength class. All these length classes fish are
immature and under size fishherefore continuing of ring net fishing activities in present conditions,
it will be a severe issue in Sri Lanka fisheries. During year 2020 ring net fisherman have caught 50550
metric tons of fish harvest. Among that 43500mts have collected from within the EEZ ahdvest
collected from beyond the EEZ. While total catch of the gill net was 12480 mt tons and catch of long
line was 21290. Therefore, few recommendations were build according to the results obtained. As
Fishing vessels with inboard engines up to the len§tt8.3 meters (60 ft.) shall engage in ring net
fishing operations within Sri Lankan waters, outside hundred nautical miles (100) or one hundred and
fifteen miles (115) i.e. one hundred and eighwg decimals two kilometers (185.2) from the shore and
Fishing vessels with inboard engines exceeding 18.3 meters (60 ft.) and up to 24 meters (78.7 ft.) in
length shall engage in ring net fishing operations within Sri Lankan waters, outside one Hundred and
fifty nautical miles (150) or one hundred and sevéntydecimal six miles (172.6) i.e. two hundred
and seventy seven decimal eight kilometers (277.8) from the shore.

Financial Allocation(Rs} 1,900,000.00
Financial progress (%): 90 Physical Progress (%): 95

1.2 Study the fishing efficiency ofMonofilament nets comparison with Nylon nets used

in inland reservoirs in Sri Lanka.
Sri Lanka is endowed with more than 12,000 perennial and seasonal, reservoirs, covententtaf
about 260,000 ha of the countfhese tanks are classified into nrajmedium, minor and micro tanks
depending on theiwater spread (water surface area of a tank) and commari&Resarvoir fishery
helps significantly to increases the availability of fresh fish to the rural communities, enhanced
livelihood opportunities and income for fishers and strengthening the rural ecoho8iy Lanka, the
reservoir fishery is almost exclusively a gikt fishery, while the pol and line fishery is very few. The
permissible mesh size is over 3%z inches or over (krnatdt).Mostly, the gill-net fishing is carried out
through thenight. The nets are hauled during the dawn fistftermen return to one or more landing
sites in a reservoitJse of motorized boats for fishing, is strictly prohibited in Sri Lankan reservoirs.
Similarly, seining and use of undersized mesheehgils are also banned. The bottom terrain as well



as numerous obstacles, such as submerged vegetation, prevent the use of any draggingdgedo

the act no 02 in 1996, use of mono filament ne¢sprohibited in inland reservoirs due to its high
catching efficiency. However, any scientific study has not been conducted, regarding the banned of
mono filament net in inland reservoirs. There is a request, which come from the fishermen in inland
resevoirs in Sri Lanka, to reonsider the ordinance, against to the Monofilament fmberefore, with

the request of National Aquaculture Development Agency, a research was conducted to determine the
fishing efficiency of monofilament nets comparatively @ thylon nets, in the inland reservoirs of Sri
Lanka. Followings were the objectives of the projected which conductéeels the fishing efficiency

of mono filament net and nylon neletermine the optimum mesh size of monofilament net, for fishing

in inland reservoirs in Sri Lankén the initial stage, it was decided to select two pilot areas from north
central and southern province of Sri Lanka, to carry out the project activities.

According to that, three perennial reservoirs from Anuradhapuractistrd, three perennial reservoirs

from Hambantota district were selected, considering the scale of the reservoirs, i.e. large, intermediate
and small scale. Huruluwewa, Aluildilwewa and Manankattiyawewa reservoirs from the
Anuradahapura district, and ddyagamawewa, Muruthawelawewa and Kattakaduwawewa, reservoirs
from the Hambantota district were selected according to the desired scales resp&AQEN was

agreed to provide all requirdidhing nets however, required amount of net materials notiveckon

time. It may due to, monofilament nets are not available in the local market of Sri Ln&do the

lack of raw materials, NARA decided to conduct the research works, only in southern proVvinee.
research was conducted in selected reservéiiSoathern province, as Muruthawela, Ridiyagama
andKattakaduwa reservoir (Map 0Bccording to the convention of the bilateral talks, the mesh sizes
was decided, for the reseaycimder threesizess, 3 | inch, (3 ineh()Yhé | i nc
net mending work was assigned to the Community based fisheries organizations (CBFOs) of the
selected reservoirs. The CBFOs was given the net mending materials from the NARA. The experimental
trial fishing activities were conducted among the three ressfrvsince February in year 2020.
Minimum two times (two days) or maximum three times (three days) per a month, the experimental
trial fishing was conducted on a one reservoir. The experimental trial fishing activity was startéd on 14
February in 2020, ral ended on f@December in 2020, completing 33 fishing efforts during seven
months, within all three reservoir8s the result of it, 15 number of fish species, could be identified
among the three reservoifide total catch by using both nylon and maaofient nets, among all three
reservoirs was 410.6 Kg. Out of total catch, 54.43% by using monofilament nets, while 45.56% of fish
had been caught by using nylon nétscording to the total harvest collected from monofilament nets,
83.09% of fish harvegdtas been collected from 5 inch mesh size monofilament Aetording to the
researchfor the efficiency& ecofriendly fishing and avoid catching of immature, juvenile fish ,
monofilament netsmeshsize with Snch, can be recommended for the use forefighin inland
reservoirs, espdaly in water deficient periodt will help tosustainablatilization of reservoir fishery.

Financial Allocation(Rs): 1,010,000.00
Financial progress (%): 98 Physical Progress (%): 95
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Figurel.2-1 Location of selected reservoirs in Southern province of Sri Lanka

1.3 Deployment of submerged Fish Aggregating/Enhancing Devices and bottom set
structures for fish habitat enhancementin coastal waters

Deployment of low cost fishing Aggregating Devices is a popular fishing technique incoamtyies
of the Asian region. ¥n in Sri Lanka these low cost FADs are used quite successfully in the western
and southern areas and sees this as having good potential whereby the small scale fishers in the other

parts of the country can earn good incomes.

Primary users of Fish Aggrating Devices in this coastal region are artisanal fishermen who, without
major improvements of their tools of production (fishing gear, boats) are capable of obtaining better
catches than from traditional grounds or to complement their normal landingfifhocaught adjacent

to FADs. Improved fish landings, besides having a direct impact on the availability of fish on the
market, improve the socieconomic status of artisanal fishermen in the community through increased

income.

Objectives

1 Introducing rw fishing technologies for low cost fish aggregating devises (FADs), Floating
Buoy and Fish Enhancing Devices (FEDs) to enhance the living standards and socio economic

aspect among small scale fishing community in coastal zone of Sri Lanka.



To increase thfish production of coastal and offshore areas.

1

9 Toincrease the income of fishers.

9 To supply good quality fresh fish for consumption.
1

Disseminating the findings to the stakeholders.
9 Disseminating the findings to the Ministry of fisheries for policy making

Scope

1 Popularize the FAD, Buoys and FED associated fishery among the small scale fishing

community.

Select suitable sites, location around the coastal zone in Sri Lanka. Implementation and deployment of

FADs & FEDOGs will b efishing comrguaity partieipatioh t he hel p of
Description Total ( Rs Mn)
Purchgsmg ol 08
materials
C_on_structlons 0.07
Fishing gear
OT/Sub/Holiday pay 0.35
Fuel for land vehicle 0.14
Boat hire and dive 0.25
charges
accommodation 0.15
Operationakxpenses 0.15
monitoring 0.09
Total 2

Expected Outcome

1 Sound scientific regulatory measures amyironmentallyfriendly efficient fishing methods
for coastal fishery to enhance fish production.
To provide breeding grounds, shelters and nurgemynds for the juveniles.
To enhance the living standards aaticeconomicaspect among lobster fishing community
in coastal zone of Sri Lanka.

The project was discontinued in the month of June 2020 as the expected deployment of FEDs and FADs
in Gallle due to lock down on covid pandemic situation and the onset of monsoon. Results and
recommendations of previous studies on the same had been untgrtageDepartment of Fisheries

and Aquatic resourcet deploy discardefishing boats and buses in K&aand Trincomalee.

Financial Allocation (Rs)110,000.00
Financial progress (%): 19 Physical Progress (%):




2 Marine Biological Resources Division

2.1 Monitoring and Assessment of Pelagic (small pelagic and large pelagic) and riom
fish fishery resaurces (sea cucumber and lobsters) using port sampling

Large Pelagic Fishery
Port sampling and fisheries statistics

Large Pelagic Port Sampling is a collaborative fisheries data collection program implemented by the
Marine Biological ResourceBivision (MBRD) of NARA, Department of Fisheries and Aquatic
Resources (DFAR), and Statistics Unit of Ministry of Fisheries (MoF) for obtaining large pelagic fish
landing data. Large pelagic resources mainly comprise of tuna antikeispecies. The laggpelagic

port sampling survey in Sri Lanka was started in the 1990s by NARA. The survey's main objective was
to obtain catch and effort data on large pelagic fish, particularly tuna andikeiriish. Further, the

port sampling data collection progranbesing developed under working package Il of the Nor&ay

Lanka btlateral project. Consequently, manual data collection forms will gradually be substituted with
electronic data collection procedures.

IOTC data submission and attending working partigamized by I0TC

It is mandatory to submit large pelagic fisheries data to the Indian Ocean Tuna Commission (I0TC).

The data collected annually via the port sampling program must be analyzed and submitted to the IOTC
before 3¢ June. The data submitting t@©TC needs to comply with the relevant resolutions
implemented by IOTC. In the submission, catch data, effort data, {negiiency data, information

on discards, and vessel information are provi dec
result of complying with the resolutions relating to data submission, Sri Lanka achieveda/8tat
complianceate in 2019. Itis a 7 % increase as compared to the previous year, 2018. This is a substantial
achievement compared to our past compliaates and compliance records of other coastal states in

the Indian Ocean.

IOTC organizes and conducts working party meetings annually. The working parties generally consist
of scientists attending in their individual capacity. The working party ngetine open to scientists
interested in the relevant issues under the working party's consideration. The working party's most
common objective is to provide the IOTC Scientific Committee with the analyses of the current status
of the relevant fish stockshd an evaluation of possible management actions. Some Working Parties
are established to analyze and produce recommendations on a specific technical problem. Due to the
unexpected conditions that occurred in 2020 due to C@\A[xhe following working payt meetings

were virtually conducted. An information paper titled, Neritic tuna fishery in Sri Lankan waters: An
update, was submitted to the Working Party on Neritic Tuna.

1 10" Working Party on Neritic Tuna (WPNT 10)06/07/2020- 08/07/2020)

1 18" Working Party on Billfish (WPB 18) (02/09/20200 0409/2020).

1 16" Working Party on Ecosystems and Bycatch (WPEB16Y/09/2020- 10/09/2020)

1 22Working Party on Tropical Tuna (WPTT22): Stock Assessment Meetihg/10/2020-
23/10/202)

! 15"Working Pary on Data Collection and Statistics (WPDCS1630/11/202003/12/2020)

Small Pelagic Fishery

The small pelagic group represents over sevBmymarine species found in Sri Lankan waters. The
key target species in the fishery includes sardines, heramgsiovies and mackerels. The fishery is
conducted by Outboard Engine Fiber Reinforced Plastic (OFRP) boats, motorized andtaoped



traditional crafts. The main gear used in the fishery is small mesh gillnets. Surrounding nets are also
used in someisiricts. In addition, the beach seine, a traditional fishing gear operating seasonally in Sri
Lanka, also catches a considerable quantity of small pelagic.

MBRD continued to conduct the port sampling data collection programme in 2020 despite the-COVID
19 pandemic situation at major small pelagic fish landing sites with the key objective of studying the
trends in the fishery analyzing the data for variousssssents. Data collected from the port sampling
programme was stored in the small pelagic database maintained by the division. The preparation of
estimates with regard to 2020 is currently in progress.

The small mesh gillnet fishery data collected from@0Q019 in the west coast fishery by this MBRD

port sampling programme was analyzed with the aim of obtaining a better picture about the trends in
the fishery. During this period, fishing operations were mostly conducted by OFRP boats using small
meshed tjnets of mesh sizes ranging from 138 mm. The gillnets having mesh sizes of3mm

were widely operated for catching herrings (Amblygaster spp.) and sardines (Sardinella spp.). An
increasing trend in the average number of gillnet pieces in a fish@mgtion was observed in the west
coast fishery (Figure 1).
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Figure2.1-1. Gilinet usage in the small mesh gillnet fishery in the west, Sri Lanka operated targeting
small pelagic.

Though the gillnet fishery was mostly operated targeting herrings, around 55% of the boats operated
during this period had reported zero catch ratdwings. Moreover, a strong seasonal fluctuation in

the nominal CPUE of spotted sardinella (Amblygaster sirm) in terms of catch in kg/OFRP boat/hour
was observed during this period (Figur@)2The highest annual average catch rate (56.38 + 1.67) was
reported in 2017 (Figuge 3).
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Figure 2.1-2 Quarter-wise variation in average Catch Per Unit Effort (CPUE) of spotted sardinella
in the west coast small mesh gillnet fishery, Sri Lanka: 200@019.

Unsustainable fishing practices exist in the small pelagic fishery such as effort increase, gt fis
during spawning seasons and use of smaller mesh size gillnets targeting immature fish. At present,
formulation of a Fishery Management Plan with regard to small pelagics in the west coast of Sri Lanka
is in progress under the Norwegian technical guida Conducting a stock assessment for key small
pelagic species in theest coast is also in progress with the technical support of the World Bank.

o |
g - T
£
=
o
£ 8 -
2 EN
< 1 i =
é g 3 3 I
O
o & X3 e
8 o |
§ -~ = = <& &
o
T T T T
2000 2005 2010 2015

Time

Figure2-3: Annual variation irCatch Per Unit Effort (CPUE) of spotted sardinella in small mesh gillnet
fishery in west coast, Sri Lanka: 20@D19

Spiny lobster fisheries management and isitu conservation of berried spiny lobsters

Spiny lobster fishery in Hambanthalistrict has been identified as a major income source among the
artisanal fishers contributing 60% to the total production of the country. Accelerated exploiting rate due
to increasing foreign demand, catching berried females, environmental degradat&asiimg fishing

efforts and violation of the available regulations are the major causes for the decline of the stock size.
A set of regulations has been implemented for the conservation and management of the stock. Hence
this study was done to understahd current status of the fishery to adjust the management regulations.

Major lobster landing sites and collecting centers in the south (Weligama, Tangalle, Hambanthota,
Kirinda and Amaduwa) were visited once a month for fisheries and biological san(pérapace



length, total length, sex, species composition presence or absence of external eggs or spermatogonia,
craft type, gear and catch volume were recorded. In addition to the field sampling, berried lobsters were
kept in the cage constructed at the dMatPolhena sea until they released their external eggs. This
programme is continuing in collaboration with the Polhena fisherigsarttagement committee.

Among the five species of lobsters represented in the catch, scalloped spiny lobster (P. homarus)
contributed 73%,P. versiclorl8%, P. longipesl%, P. penicillatus8% and P. ornatus less than 1%
(only two lobsters within the year) to the catch. Mean carapace lengthdiofmarusP. versiclor,P.
longipes,P. penicillatusandP. ornatuswere respectivg 7.47, 7.79, 7.72, 8.53 and 8.04 cm. Almost

all the lobsters represented in the catch were above the minimum legal sRehamdarusmean CL

was 1.47 cm above the minimum legal size. CPUE per three craft typesatorized craft, motorized
traditional craft and FRP boats were respectively 1.069 + 0.789, 2.458 + 0.527 and 1.622 + 1.431.
Length based spawning potential ratio was calculated only for the major spebi@nharusecause

there was not enough data to calculate this for the other four spefiesatio for the healthy stock
should be around 1 but the current value 2.3 (1.2486, 95% confidence intervals) reflects the
overexploitation level. Further, spawning potential ratidffohomaru€.26 (0.22 0.29) is very small

and for healthy sick minimum SPR value should be at least 0.4.

The collected data is planned to be used for the World Bank funded stock assessment programme.
Already a presentation has been done for the World Bank team regarding the output of the current
project.

Biology and fisheries aspects of Blue sharRsi¢nace glauca)n offshore waters of Sri Lanka.

Study on biology and fisheries aspects of Blue shd&kisrface glaucawas carried out in the major

shark landing fisheries harbours in Sri Lanka. The objectives of the study were to review the research
findings on blue sharks in the Indian Ocean and to study the biological and fisheries aspects of blue
shar ko6s thadffshorenfighing vessels. Fishery dependent data collection was carried out on a
monthly basis in Negombo, Beruwala, Mirissa, Valachchenei and Trincomalee fisheries harbours.
However, field data collection was not carried out from Malehe 2020 andrdm October to
December 2020 due to the COVI® pandemic situation. According to the findings a total of 1004
individuals of Blue sharks were recorded during the field surveys and average total length recorded was
298 £18 cm for all landing sites. Theeiat maturity for the blue sharks was recorded as 201 cm. Catch
Per Unit Effort (CPUE) for blue sharks was recorded as 8, 6, 5, 1 and 1 individuals/boat for Negombo,
Beruwala, Mirissa, Valachchenei and Trincomalee fisheries harbours respectively. Séor riteo

Blue sharks was recorded as 1:1 for all the blue shark landings. This study is an ongoing project which
will be carried out in 2021 also. At the end of 2021 management recommendations will be made based
on the data collected during the three yebraddition, a genetic study will be carried out to estimate

the stock structure of the blue sharks.

Financial Allocation (Rs}4,070,000.00

Financial progress (%): 98 Physical Progress (%): 95
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2.2 Study of some biological and fisheries aspects of selected edible finfish species in the
demersal fishery in the Southeastern coast of Sri Lanka
The present study was conducted to identify some important reproductive biological aspects of two
edible reéfish speciesEpinephelus undulosamdLutjanus fulviflemmgaand to understand the present
status of the demersal fishery in Soeatstern coast of Sri Lanka. The main objective of the study was
to provide management recommendations for the proposeaigeaent plan for the demersal fishery
in Southeastern coast of Sri Lanka, which will be formulated in collaboration with the Government of
Norway under the Norwa$ri Lanka bilateral project. To fulfill the study objectives, a fishery
dependent survey wasnducted. Monthly field visits had been planned to be conducted to the selected
landing sites for the demersal fishery in Kalmunai and Tangalle fisheries district. The genetic study was
conducted on the collected two edible reef fish species to idéimifgpecies and the nucleotide level
variation and to study the phylogenetic relationship among species. However, due to the I80OVID
situation in the country, monthly field visits could not be conducted from March to June and from
October to December irD20. According to the findings of the study done during the rest of the year,
14 species were recorded in the demersal fishery catch in Kalmunai fisheries district among which
Lethrinusspp. recorded the highest contribution by weight to the total cafithXt%. In the Tangalle
fisheries district, 19 species were recorded in the demersal fish catch among Lwtjaotus
guinquelineatusecorded the highest contribution with 17.14% to the total catch. Considering the two
dominant species in the catdkethrinus olivaceusand Lethrinus lentjanin the Kalmunai fisheries
district, the recorded average sizes (TL) were 57.82 + 16.82 cm and 35.17 £ 8.12 cm respectively. The
size at maturity for these two species was 34 cm (TL) and 18 cm (TL) respectively. Aghordin
the specimens of these two species in the commercial catch were mature ones and there was no apparent
threat of capturing immature individuals of these two species in the Kalmunai fisheries district.
However, due to the inconsistency of samplespaclusion cannot be made on the reproductive
biological aspects and genetic aspects of the selected fish species in the demersal fishery. It is suggested
to conduct the study in 2021 to achieve the objectives of the study.

From the genetic analysis, nphiology-only misidentifications of reef fishes at their species level were
detected. DNA analysis identified samples collectedLaganus quinquelineatuss Lutjanus
rufolineatus Further samples oL utjanus fulviflammaanalysed for genetic identificatiocconfirmed

the species atutjanus johnii. These results emphasize that it is very important to carry out a
comprehensive genetic study for a range of reef fish species in Sri Lankan coastal waters. Further, the
current study highlighted the fact thatth@re inaccurate data recordings in the field due to the similar
morphological appearances among reef fishes. Further, it is very important to update field guide, which
will include a range of reef fishes with their prominent morphological features teeeohis
identification of fishes. These will improve the precision of the data collections and final results.
Further, these findings confirm the usefulness of DNA barcoding of reef fishes in Sri Lankan waters to
improve the scientific knowledge as welltasmprove the accuracy of the final result of reef fish data
collections.

Financial Allocation (Rs)1,33Q000.00
Financial progress (%): 99 Physical Progress (%): 95

2.3 Sri Lanka i Norway Bilateral project to improve the management of fish resources

of Sri Lanka (Phase 1)
An increase in the number of fishing vessels and in the fishing effort in Sri Lanka, together with lack
of data from the fisheries, have raised concerns that the stocks that Sri Lankan fishermen depend upon
are overexploited, anchence that the fisheries are not sustainable in the long run. The government
strategy for enhancing the marine fisheries sector in Sri Lanka aims at developing the sector in a
successful way using modern technology and scientific knowledge. Capacitngpwidsri Lankan
scientists is essential in this regard. Since knowledge about available fisheries resources and the level
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of harvest are the compulsory inputs for fisheries management, independent resource surveys and
landing statistics need to be giveighhpriority.

In order to accomplish above objectives, the bilateral project between Sri Lanka and Norway
commenced in late 2016. In the beginning of October 2018, an addendum to the contract with the
Norwegian Embassy in Colombo was signed for extendiagotoject period till 31.12.2019. Before
completion of the project in 2019, a need arose to move forward the project as a new phase (phase Il)
from 20201 2022. Accordingly, all parties agreed for the second phase of the project.

WP 1: Fisheries dependent data
The Work Package 1 (WP1) of the project was initiated with the aim of improving the fisheries data

collection system for marine fisheries in Sri Lanka to provide reliable statistical landing datagoverin
the entire country for sustainable management of the marine fisheries. Three local partners are
responsible for the implementation of this work package: MBRD of NARA, Department of Fisheries
and Aquatic Resources (DFAR) and the Statistics Unit (SU)edMiistry of Fisheries (MoF).

In work package 1, a baseline survey was conducted in 2017 and the survey data were evaluated and
improved after that. The report from the baseline survey conducted by DFAR and NARA in 2017 was
completed in 2018 and a samrmglistrategy was developed in 2019/2020 to ensure representative and
reliable statistics for all marine fisheries, including coastal fisheries. An immense effort had gone into
improving the quality of the baseline data, as errors occurred partly due itognaistomatic validation

when registering data. Enhancing data quality has been considered important, since development of
sound sampling design depends heavily upon baseline data analysis and the quality of these data.
Landing data was planned to be pafran integrated fisheries data system, which incorporates other
data sources as well, for example vessel regi
different related data sources into one system is considered a major strength, siticenable
coherent validation of data and more flexibility for analyzing and reporting outputs.

The formats of the data collection sheets developed in 2017 were agreed on by all parties. With the
development of a new database, these data collectiors steret transferred into software applications

for tablets, in order to register data electronically at the landing sites using tablets. The tablet application
interface was developed in 2019/2020 based on developed paper sheets and databade skr&Egns.

of video meetings between the Norway team and Sri Lanka project partner agencies (NARA, DFAR
and MFARD/SU) was held to discuss the WP 1 activities and the progress. A series of regular internal
meetings was also held between NARA, DFAR and MFARD/SUigouds about various subjects
relating to WPL1.

Twenty-eight and fourteen enumerators of DFAR and NARA respectively were trained in September,
2020 on the large pelagic port sampling data collection under the new system in fishery harbours using
the tabletsoftware. The objective of the training programme was to provide basic knowledge to them
about new port sampling data collection. They were mainly trained on new tablet software applications
and collection of data under the new system. Moreover, theytakene to the Negombo fishery harbour

and were provided a practical training on the tasks that were assigned to them to be carried out at the
field. The large pelagic data collection based on fishery harbours was started in October, 2020. Though
the trainirg programme with regard to coastal fisheries data collection was planned to be conducted in
mid-Octobey 2020, it could not be conducted due to the second wave of GO¥ID

A separate data unit consisting of the officials of the MoF, DFAR and NARAédw®s proposed to be
established at DFAR. In this regard, a draft TOR was prepared in 2020. A plaiftependent
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programme has also been developed to measure fish using-adldrmmera (e.g. smartphone). This
will be made use in future in collectinglgth frequency data under the phase Il of the project.

WP2: Fisheries Independent Surveys (Acoustic Surveys)
Acoustic surveys are used to estimate distribution and biomass (total weight of fish in a givesf area)

species living in open water (pelagiahd often aggregating in large schools. Even though it is a
reasonably precise tool used in fish abundance estimates, it is largely underutilized for fisheries research
in Sri Lanka. Notably, that was the very first survey for establishing a time serdagic resources

on the North East Coast of Sri Lanka during the Southwest monsoon. The pelagic fish resource is one
of the main sources of seafood in Sri Lanka, and these resources are being overfished at present.
Therefore, the main objective of thesmustic surveys is to establish a time series on pelagic resources
while producing indices on the status and development of the pelagic fish resources after the
continuation of surveying for many years. This was the second acoustic survey witiniRMdka
conducted on the NE coast in August 2020.

A survey plan was made prior to the survey. The plan originally indicated one stratum along the coast
north of Trincomalee. A random, systematic zigzag transect design was chosen. The StoX application
was usedo define the strata boundary definitions based on available previous depth strata from the RV
Dr. Fridtjof Nansen survey of 2018 to cover the depth range of1ID meters. This was assumed to
cover the main range of distribution of coastal small pelégfic Acoustic data were collected using

the EK 15 echosounder of the RFBamudrikaPlankton samples were collected in the middle of each
transect along the survey tragkigure 23)

Legend

Survey Track |
| strata ce
Strata NE

Figure 2.3-1 Map of survey strata, Central East (CE) and North East (NE) with zi
transects. Each stratum covers the depth range between 10 m and 100 m

The raw acoustics data from the EK15 echosounder was used fpogh@ocessing in LSSS 2.6
application. Data were analyzed according to the predefined eight acoustic categories as listed in table
2-1.
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Table2.3-1 Acoustic groups used for the processing of raw data

Name Priority Species / Groups

PEL 1 1 Herring like (e.g.,Amblygastesirm)

PEL 2 1 Mackeretlike (e.g.,Selar crumenophthalmys
PELAG 1 Squids (e.g.l.oligo spp.)

PLANK 2 Plankton

BOTTOM 2 Bottom Fish

HERR 3 Paossible Herrings

MACKE 3 Possible Mackerels

OTHER 3 Other Species

(17 High, 2 Low, 3- useable)

Biological sampling of commercial catches was conducted parallel to the survey area, foctisag on
landing sites,Trincomalee Salliya, Poduwakattuand Pulmudai In this regard, two field research
assistants were appointed to collect the fisheries and biological data, emphasizing catch composition.
Here, they were instructed to pay more attentimthe most abundant pelagic fish species, such as
herrings Amblygaster sirfnand sardinesSardinellasp.), which are landed at the above landing sites.

In addition, the catch data for the demersal fish and other species, which are contributing inati@side
proportions to the total catch, were also collected. Further, length and weight data for individual fish
were collected, which are leading to density and biomass estimation via acoustic methodologies.

Abundance estimates for acoustic categories REIALPEL2 were calculated using StoX version 2.7
considering only one PEL1 and one PEL2 fish per stratum. These fish were given the average individual
length and weight calculated from the biological samples from the nearby landing site.

Length Frequenciefer PEL1 and PEL2
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The estimated biomasses for PEL 1 and PEL 2 were 2,240.2 tons and 2,271.3 tons, respectively, for the
survey area.
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Fish Abundance
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Financial Allocation (Rs)1,190000.00
Financial progress (%): 100 Physical Progress (%): 95

2.4 Studying the fisheries and marine mammal interactions and population estimate of

blue whale (B. musculus)
Demersal and pelagic longline fisheries involve frequent and geographically widespread interactions
with many individuals,populations, and species of marine mammals. Animals sometimes suffer
mortality and serious injury following these interactions, attracted mainly to longlines as a source of
food. This depredating behaviour can have serious consequences for fishernzall\esgen they
lose valuable catch and face other associated operational and regulatory challenges.

To study the fisheries and marine mammal interactions, a questionnaire survey was carried out based
on the major fisheries harbours in Sri Lanka (Dikgutagombo, Beruwala, Dondra, Mirissa, Tangalle

and Kirinda). The blue whale population size of Sri Lanka is estimated using the mark and recapture
method through photos which are collected on a daily basis in collaboration with the commercial whale
watchirg operators. Individuals (including -sightings) were identified from South coast area.
According to the results, Depredation Index (DPI) for the Tuna longline fishery is 14.4. Through the
guestionnaire survey of IMUL boats, four marine mammal speciesgied to the hooked yellafin

tuna, skipjack tuna, marlin and sailfish were identified. These species are

A. False killer whale Pseudorca crassidens
B. Pigmy killer whale- Feresa attenuate
C. Melonheaded whale Peponocephala electra
D. Short finned pilot whale Globicephala macrorynches
The results revealed that black fish species (marine mammals) are very common along the equator but

less around Sri Lanka. Therefore, depredation is frequently reported isefeapeas within the EEZ

and international seas along the equattwrough the Photo identification programme conducted in
collaboration with commercial whale watching operators from January téviaaidh 2020, 89 blue

whale individuals were identified for Mirissa area including resighting. Based on the past and present
studies two areas in south and east coasts around Mirissa and Trincomalee were proposed to declare as
protected areas.

Financial Allocation (Rs)672000.00
Financial progress (%): 100 Physical Progress (%): 95
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2.5 Marine museum upgrade and skeleton preparation

Major objectives of this project were establishment of whale skeletons and specimens of ETP species
to exhibit to the public and to upgrade the marine museum opened to the publig. tha February

an attempt was made to recover a skeleton of a buried stranded whale which had been identified as
bel ongi ng t o Balan@&tengspp lBused w P0a8 aeUswetakeyyawa, near Pegasus Reef
Hotel. But after the preliminary investiians it was found that some part of the skeletons had washed
into the sea due to the rough sea conditions during the monsoon perioddayatnaining workshop

was held to train Scientists and Research Assistants of MBRD regarding preservation techitigues
marine museum specimens by the curator of the museum of Department of Zoology of University of
Sri Jayawardhanapura. Up until now, fish samples have been preserved in formalin for museum
preservation purpose. But due to its carcinogenic effeatagt we decided to use ethanol as the
preservation media instead of formalin. Preservation of rare samples collected during the Dr. Fridtjof
Nansen survey was started with this knowledge. Required glass tanks were prepared for the preservation
and formalinpreservation was used to preserve the samples until the ethanol for the preservation is
purchased. Ethanol purchasing process was also started. But these activities were interrupted due to the
COVID-19 pandemic situation.

Financial Allocation (Rs)67200000
Financial progress (%): 79 Physical Progress (Y60

Workshop on specimen preservation techniques

3 Inland Aguatic Resources and Aquaculture Division

3.1 Effects of sediment enrichment with sea grass and macagae, on the behaviour,
growt h, and sur vi v Hdothuié scgbragraevrout fareningsiman dy s h ,
sea pen in Northern Province in Sri Lanka

Officer/s responsible:  P. A. D. Ajith KumaraandC.B. Medagedara
Introduction:

Although there were adwaements in hatchery production of sand fistolothuria scabrathere are

still bottlenecks in methods to ensure high survarad growthof cultured juveniles to reach market

size (>3209) through gvoout culture in pens and sea ranch sSiteSri Lanka However, studies aimed

at increasing survivorship of sea cucumbers at sea are linflteslious tidies have shown that
sediment characteristics, such as organic matter content, micrdadgéerja, and graisize may be

s i g n i fgcwrathat determines a n dgrosvitn and survival Continuous culture trials in same
location without supplementary feeds eventually cause to growth retardation due to unavailability of
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natural foods. Therefor@ppropriate sediment enrichment method needs to be introduced to enhance
the growth.

Specific Objective/s:

i). to investigated the edtt of sediment enrichment widguaticmacrghytes( i.e. seaweed and sea
grass) on the growth, survival, and di el burying

ii). to examined the temporal and spatial relationship between sediment food abundance and juvenile
feeding activity in terms of growth performance

Activities proposed to be completed during the period:
1. Broodsbck collection and conditioning
2. Facilities construction & rehabilitations
3. Commercialpen monitoring
4. Investigation of micro habitat conditions
5. Analysisof soil sedimensample
6. Conduct awareneggogrammes
Results: Activities carried out:

Broodstock conditioning anthcilities rehabilitation works carried oat NARA Regional Center
Kalpitiya and Serakkuliya areMonitoring of commercial farmingheirs mico habitat conditionand

GPS locations were obtained in Kaytz and Vellanei DS divisions Jaffna district. Among these a suitable
farm was selected for experiment rearing of sea cucumber juveniles in Aleipiddi area iD$atter
division. divenileswerearrangedfrom a private hatchery at Ariyalei arddetmaterials weraveaved
attaching small fine mesh to prevent juvenile escape. Initial organic matter contents of the bottom soil
were calculated having obtained five samples from the f@nganic matter (%in dry weightof five
samples were ranged from 0-(B78. Sediment quality of five sampling locatiomgas estimatedy
standard sieve fractionation methemtt results are shown in tableHhabitat improvenent work carried

out before start culture trigkor this, étached segrases wereput in to polysack bags and weighed

(25 kg) then deployed inside the pen with the ideasstssg decayed rate

Table3.1-1 Sediment quality of five sampling locations

Sediment Composition Percentage Value in Range
Sand (g/100) (%) <2 mm 91.19 98.85
Gravel (%) >2 mm 1.788.25
Silt and clay <63mm 0.98-1.85
Conclusions

The selected site to be performred sea cucuiuivenile culture trial is poor with oraganic matters
when compare with other sea cucucmber farms in the area. This matter also clearly revealed from that
the result obtained from sediment analysis data wsliddws higherst percentage of coasre particles
(table 1). Therefore, commercial culture trials in the site has been continulosly faliured and exhibited
poor growth rate and growth retardation of cultured organdtrago lack of foods.

Recommendations None

Outputs & outcomes
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SeveralGIS maps were prepared to indicate sea cucumber faramdgabondoned sites Jaffna.
Exploratory effect of micrdabitat conditionsvere evaluated beingethiled analysed of sediment
samples (5 nood6s) . sheovasetected/entifigd, one cul ture

Constraints:

As lock down of country after March 2020 all the field works had to st@mly one field visit had
been completed during the first quarter of the yé#ren the country repened in June therea s n 6 t
enough time to complete the epear culture cycle including 60 days nursery pertberefore this
project was give up with thdea of continuation in the following year.

Financial Allocation (Rs)360,000.00
Financial progress (%)15 Physical Progress (%)2

3.2 Assessment of fisheries & aquaculture potential in floodplain ecosystem of Nilwala
river basin in Sri Lanka.
Respmsible Officer : KW.R.R.Amaraweera

Introduction:

Flood plains are the relatively flat lands adjacent to a body of water, such as a river or stream, that
become flooded (inundated with water) when channel capacity is exceeded and overtopping occurs.
Nilwala is one of the longest rivers (78 km) in south8rhLanka flowing through Matara District.

During the rainy season low lands of river basin are inundated by floods and render the land unavailable
for crop production. According to the Department of irrigation Inundation area map Nilwelbasin

in May 2017, 12.6% of the total land area of Matara District was inundated by floods. Flood water and
lands are considerably underutilized and can be used for aquatic productivity (DegMalNR006)).
According to a study conducted by IUCN Sri Lanka @0®5 species of fisimhabit Kirala Kale

wetland in Nilwala river basin. Therefore, it is worth to carry out a survey on aquatic biodiversity and
assess the fisheries and aquaculture potential in those flood affecting areas to uplift the economic and
sodal status of the local community.

Thihagoda, Malimbada, Athuraliya, Matara and kamburupitiya are the most inundated DS divisions of
Nilwala river basin for example at least 30% of total lands in each DS division was inundated by floods

in May 2017(Inundation area map, Nilwala gaga basin in May 2017, Department of irrigation). These
divisions consist of considerable resources such as abandoned paddy fields, swamps, Marshes, and
minor reservoirs which can be used for aquaculture and fisheries pwitgtudthere is no special

project or plan to develop aquaculture and fisheries in Nilwala river basin at the moment but small scale
(daily consumption levels) fisheries activities are taken place. Proposed study will result a
comprehensive analysis of thdl aguaculture and fisheries potential in the area.

Objectives:
9 To assess aquaculture potential in Nilwala river basin
1 To get the maximum utilization from flood plain for aquaculture production
9 To assess land use patterns, ecosystem services, fishelgitgtiin Nilwala river basin
1 Toengage the community people towards a sustainable production system from which they can
improve their socieeconomic condition.
Methodology
A preliminary survey will be carried out to demarcate flood plain areas of Idiladr basin.
Suitable sampling locations will be selected for collecting environment data
According to the flood, water availability and rainfall data (Department of Irrigation)
Data collection in suitable sampling location
Water quality parametersT, pH, DO, salinity, Turbidity, Nitrate, Phosphate, chlorophylla
Heavy metals - Cd, Pb, As, Hg
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soil quality - soil type, pH

Conducting socieeconomic & land used patterns survey vulnerable families in 20 DS divisions in
Matara District.

Monitoring riveine fishery in floodplain

Preparing seating maps on aquaculture potential areas using GIS

Carry out awareness workshop for transferring knowledge between relevant groups

Results
Table3.2-1 Ranges for remrded water quality parameters selected sampling sites during the study

Site T water |D.O |pH Turbidity |Alkalinity |Hardness [Total |Unionized |Phosphate |Nitrate
lAmmonia | NH 3
Diyagaha West [29.531.000.63 |7.197 5.61 22.51 461 147 |0.012 0.1871 0.871
1.7 7.97 33.12 37.5 70 15 0.0379 0.3 1.8
Samaradeniya (3071 3.99 |[7.18i 41.13 257 147 0.47 |0.003 0.227 0.87
wewa 31.5 4.7 7.82 17.27 35 22 0.7 0.0296 0.35 1.4
Navimana South (30.5 4.12-  [7.057 19.55 27.51 217 0.57 |0.002 0.27 0.97
31.5 4.37 |7.72 20.43 40 28 0.5 0.0211 0.27 1.7
Kirala kale) 30.51 1.66 [7.027 12.0% 251 407 0.27 |0.17 0.0471 17
32 1.52 [7.37 21.28 37.5 44 0.9 0.0155 0.16 1.3
Godagama 30.5 -1.97 -6.8971 17.09 457 5171 0.47 |0.002 0.0110.17 0.97
31.52 2.89 [7.28 45.64 55 58 1 0.34 14
Nadugala 1 31.5-32.51.97 -4.88i 167 12.51 2891 3.67 |0.0216 0.050.167 0.16-
1.97 [5.01 17.12 15 350 9.7 0.16 1.3
Galboda 31.5 2.14 |6.711 38.761 551 481 2.37i |0.01%t 0.0371 0.03
Udugama West) [32.5 6.9 6.77 84 80 66 4.7 0.0324 0.39 1.3
\Watagedara west321 0.66 |6.771 52171 5571 461 0.27 |0.00%: 0.1371 0.16 0.4
32.5 0.9 6.75 82 60 56 2.8 0.0193 0.16
Palakathalagoda [30.571 0.64 [6.4871 9.71 257 147 1.27 |0.0082 0.087 0.18
32 2.82 [6.65 17.22 35 64 1.9 0.009 0.18 0.8
Watagedara East31.5 0.93 [6.871 14.89 37.51 307 1.27 |0.006 0.37 0.12
32.5 1.87 [6.74 17.37 45 30 15 0.0103 0.12 0.8
Katuwangoda [31.5 0.7- 16.8871 23.09 3071 221 0.17  |0.0005 0.17 0.871
wewa 32.5 0.63 |7.03 71.74 57.5 a7 0.8 0.0088 0.21 0.9
Kos Induwa Yaya31.5 0.54 |5.017 917 52.571 461 0.57 |0.0062 0.157 0.87
32.5 0.91 [6.55 51 67.5 58 0.9 0.026 0.17 0.9
Sulthanagoda [30.5 7.34 6.771 27.64 22.51 137 1.87 |0.009 0.057 0.47
Wewa 32.5 8.46 |6.88 28.41 40 22 3.9 0.0429 0.05 0.5
Sulthanagoda [30.5 1.6 |6.751 22.76 80171 721 0.17  |0.0005 0.0871 0.17
South 31.5 1.97 1[6.91 33.06 85 74 0.5 0.0034 0.15 0.2
Kithanawala 3071 0.76 |7.1871 18.5% 17.57 147 0.67 |0.004 0.1571 0.37
Wewa 32.5 5.17 [7.19 18.64 20 41 1.3 0.0143 0.17 0.6
Kosgaha benaya [317 4.23 -7.02-7.68 |14.52 407 23-30 0.1- 0.70.0005 0.1571 0.471
32.5 5.04 17.64 45 0.0189 0.17 0.8
Pahala 30.5 3.67 -6.8971 18.42 17.51 167 0.17 |0.0005 0.147 0.37
Athuraliya 31.5 4.97 [7.09 24.73 20 10 0.8 0.0055 0.18 0.7
Kanahalagama [29.5 3.2 6.471 6.15 22.57 147 0.27 |0.0013 0.167 0.37
Wewa 31.5 4.77 [7.03 22.16 42.5 40 0.4 0.002 0.85 0.9
Nagoda Watiya [30.57 1.5 |6.68i 25.29 407 381 0.17  |0.0005 0.17 0.671
32 3.16 |7 27.4 50 38 0.1 0.0048 0.13 0.6
Karathota 31.5 1.27- |6.861 16.54 52.51 661 0.17  |0.0005 0.2371 0.471
Uyangada 2 Wes|32.5 1.9 6.89 37.59 105 74 1.1 0.0075 2.41 0.6
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Table3.2-2 Soil texture selected sampling sites during the study

Place Soil pH Sand % |Clay % |Silt % Soil Type Remark
DiyagahaWest 6.86 20 25 55 Silt loam
Samaradeniya Wewa|6.61 18 23 59 Silt loam
Navimana-South 6.76 5 17 78 Silt loam
suitable for fish  pon
Kiralakale 6.5 4 34 62 Silty clay loam construction
Godagama 6.72 12 15 73 Silt loam
Katuwannagoda suitable for fish  pon
Wewa 6.59 9.5 36 54.5 Silty clay loam construction
suitable for fish  pon
Kos induwa yaya 6.47 6.6 38 55.3 Silty clayloam construction
Sulthanagoda Wewa |6.74 23 12 65 Silt loam
sulthanagoda south (6.51 10 24 66 Silt loam
Nadugala 1 6.74 13 21 66 Silt loam
Galboda Uduwa west|6.8 4 54 42 Clay

suitable for fish  pon

Watagedara West  [6.6 5 30 65 Silty clayloam construction
Palakathalagoda 6.42 9.5 45.5 45 Silty clay

suitable for fish  pon
Watagedara East [6.23 9.09 54.5 36.3 Silty clay loam construction
Kithanawala Wewa [6.9 10 56 34 Clay

suitable for fish  pon
Kosgahabenaya wew|6.25 24 69 Silty clay loam construction
Pahala athuraliya 6.12 8 28 66 Silty clay

Kanahalagama Wewsg

6.54

suitable for fish  pon
62 22 18 Sandy clay loam construction

Nagodawatiya Wewa

6.35

5 42 53 Silty clay

Riverine fishery in Nilwala flood affected areas

Table3.2-3 Riverine fisheries societies in Nilwala flood affected areas

Fisheries society

Description

Kirala kale

Daily consumption level fishery

Kadawaduwa/Bandaththara

small scale artisanal fishery

Sulthanagoda Daily consumption level fishery
Katuwangoda Daily consumption level fishery
Kosgahabenaya Daily consumption level fishery
Nagoda watiya small scale artisanal fishery
Thudawa small scale artisanal fishery

Table3.2-4 Riverine fishery at Bandaththara Nilwala River

Craft type

Non mechanized fiber, sometimes tubes

Fishing operation

Day or Night, Day time fish, Night time- Prawns/fish , one / two / three fishe

Fishing duration

Six/seven/eight hours per day

Number of fishing trips

one trips per day, 2024 trips per month
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Fishing Gears Gill nets fish (Nylon mesh size 3.5/4/4.5 inches ,Two/Three pcs)
Cast netPrawn/fish, Hook and ling fish no7/9

Yield 51 7 kg per trip for one fisher
Income Rs (1200 to 2500)per day
800 25
600 —g— 20
- 15
400 —34 A —3 0 A&

Jan Feb Mar Apr May Jun July Augu Sap Oct Nov Dec

mm Rainfall(mm) w.height(cm)

Figure3.2-1 Fluctuations of mean rainfall, Water height & Catch per boat (Z01DB)

The highest rainfall was recorded in May and October months and the lowest rainfall is recorded
January to March.

The bimodal rainfall pattern can be seen due to monsoons and cyclonic depressions. One high value is
highlighted in May representing South East Monsoon (SEM) and the other high value occurs in October
representing cyclonic depressions.

Fish catch per badluctuate according to the fluctuation of rainfall & water height.

Out of the three hydrological parameters, rainfall, water height and river discharge, rainfall showed the
strongest negative correlation with fish catch per boatQ(1976, p= 0.000).

When water depth increases, distribution of fish per unit volume decreases, unless they are migratory
species which swim upstream for spawning in shoals.
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Figure3.2-2 Relationship between fish catch per b&awvaterheight

Strong correlation between percentage of active fishers engaging in fishing and the fish catch per
boat(r= 0.910, p=0.000)
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Suggested that the fish Catch per boat has increased during dry seasons because the water depth is low
and the proability of fish getting tangled in nets or captured by other fishing gear is high when the
water level is low.

Most flood events can be occurred during May, October, November and December in lower lands of
Nilwala river

The corresponding water level dbdds alert, minor floods and major floods are 5m,6m and 6.5m
respectively.

Rainfall and floodsan impact on fishing activities such as reduction in number of fishers engaging
fishing, and fish catch per boat.

Fish bio-diversity survey at Kiralakele area

Table3.2-5 Recorded fish species and abundances of fish

Fish species common name No of fish
Oreocromis niloticus Nile tilapia 3
Etroplus suratensis Green cromide,Perl spot 10
Osphronemus gourami Giant gourami 2
Anabas testudineus Kavaiya 2
Chana striata Striped snakehead,Loolla 1
Labeo rohita Rohu 1
Labeo dussumieri common Labeo,Hirikanaya 1
Catla catla Catla 1
Macrobrachium rosenbergii Giant freshwater prawn 24
Orecromis mossambicus Mozambique tilapia 11
Heteropneustes fossilis Asian stringing cat fish, Hunga 60
Puntius sarena sarena Mas Pethiya 3
Chana punctata Kanaya 3
Mugil cephalus Godaya 2
Carangoides fulvoguttatus Thumba Paratiya 1
Magalop cyprineides Elaya 1
Peneus indicus Kiri Issa 2
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Preparation of seating maps on aquaculture potential areas using GIS

fs 2 ' - Key Map
Potential Aquculture Sites in Flood Inundation Area - Matara DS Division !

]

Legend
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Figure3.2-3 Aquaculture potential areas in Matara DS Division

GIS Map 02- Aquaculture potential areas in Thihagoda DS Division

ential Aquculture Sites in Flo nundation Area - a vision Ke
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Figure 3.2-4 Aquaculture potential areas in Malimbada DS Division

Potential Aquculture Sites in Flood Inundation Area - Malimbada DS Division
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Figure3.2-5 Aquaculture potential areas in Athuraliya DS Division
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Potential Aquculture Sites in Flood Inundation Area

~Athuraliva DS Division

Figure3.2-6 Aquaculture potential areas in Kamburupitiya DS Division

Potential Aquculture Sites in Flood Inundation Area - Kamburupitiya DS Division

Key Map

Figure3.2-7 potential Aquaculture areas in D.S. divisions

Table3.2-6 Crop calendar for flood plain Nilwala River for Gift Tilapia

DS Division Potential Aquaculture Area km?
Matara 9.1
Thihagoda 6.25
Malimbada 2.08
Athuraliya 2.08
Kamburupitiya 1.56
Table3.2-7
Seasons Jan | Feb | Mar | Apr | May | June | July | Aug | Sep | Oct Nov | Dec
Rainy + +++ | + + +++ +
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Flood ++ 4 + +
Dry ++ | ++ [+ +

Activities

Pond preparatior| + + + +

Pond drying + + + +

Water pumping + + + +

Fertilizing pond + + + + + +
Stocking + + + +

Rearing + + + + + + + +
Harvesting + + + +

Recommendations &conclusions

Thihagoda, Malimbada, Athuraliya, Matara and Kamburupitiya are the most flood inundated DS
divisions of Nilwala river basin for example 30% of total lands in each DS division was inundated by
floods.

Water quality parameters and soil qualitiesétected sites (20 Sites) in Nilwala floodplainsuitable
forfish culture development.

According to the prepared GIS map the highest potential aquaculture area is recorded in Matara DS
Division. The calculatedgiential aquaculture area in Matara DS Division is %Enit is 50% of total
flood inundation area in Matara Ds division.

According to the soci@conomic survey vulnerable families in 20 GS divisions more than 60% paddy
lands were abounded due to theotle and failures of Nilwala scheme. It was recorded that vulnerable
families have knowledge or experience in fish keeping (< 5%). Most farmers in Matara DS Division
use abandoned paddy field for alternative cultivation of green leaves.

In riverine fishey, Tilapia, Giant gouramy, Loolla, are the preferred fish species &the most Valuable
species is freshwater prawn.

Heavy rainfall and floodsffecton fishing activities such as reduction in number of fishers engaging

fishing, and fish catch per boat.Risarmers of flood prone area should have to improve adaptable
measures to cope challenges at the farm level.Small scale fish farmers can adapt to small changes but
they canét adapt for rapid changes ihysciedtftod pr o
research and technology to find solutions that will allow them to adapt to future challenges.

It is recommended that the government and other stakeholders should help enhance resilience of fishing
communities by supporting existing adaptivelihood.

Strategies and management institutions support adaptation to high rainfall and floods.
Out put

GIS maps for Thihagoda, Malimbada, Athuraliya, Matara and Kamburupitiya DS divisions on
aquaculture potential areas

Crop calendar for flood plaiNilwala River for Gift Tilapia.
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Outcomes

Development of fish culture in flood plain of Nilwala river
Alternative live hood for rural commiunities

Conclusion

The values of water & soil quality parameters in Selected 20 sampling sites within the recechmend
ranges for fish culture development. Since abandoned flood lands can be used for Aqua culture
development.

According to the prepared GIS map calculated potential aquaculture area i$ 9ikriMatara DS
Division & it is 50% of total flood inundation ea of Matara Ds division.

Constraints:

Field visits and project works were stopped or delayed for 4 months due to thelGatridations in
year 2021.

Financial Allocation (Rs)720,000.00
Financial progress (%): 100 Physical Progress (%): 85

3.3 Experimental reef restoration for enhancing the spat availability and Improving
spat collection methods for commercial scale oyster farming

Officer/s responsible : A.S.I..E. CoreaC. B Medagedara & V. Pahalawattaarachchi

Introduction

Edible oysterculture is expnded as a community based projects among fisher communities in the
Puttalam district. Collecting sufficient spat for commercial culture has been a draw back for further
expansion. Although spat collectors have been introduced for colleatg collection can be done

only at Gangewadiya as there are no other oyster beds with sufficient breeding oysters close to culture
locations. Therefore this project was designed to build new oyster beds (Oyster reefs) so that breeding
populations will bancreased and spat availability will be increased. The new reefs were to be shifted
to locations close to culture areas so that collection of spat will be easy when it is near the farming sites.

Goals and objectives

Increase the commercial bivalve culamong fisher communities

To build more oyster reefs so that a steady breeding population is established in areas suitable for culture
Monitor breeding activities and any impacts to the new reefs so that the reefs could develop in the area
as permanent ayer beds.

To Improve oyster spat collection and culture techniques

Disseminate technical knowhow among oyster farmers

Methodology

Artificial reefs prepared and allowed to grow on the Gangewadiya site until they contained sufficient
population of adult osters.

These were shifted to locations in Kalpitiya so that new oyster reefs are in function and could have a
new breeding population. It will support spat collection in areas close to culture sites.

Reefs shifted to suitable sites were monitored and greivth and survival was monitored together

with water quality and spat production

For monitoring conditions near artificial reefs spat collectors were deployed

Awareness programs for the community conducted for dissemination of knowledge
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(1'yeari 2018 - reef building and monitoring of spat growth on reef structures with water quality

2 yeari 2019- reef shifting &monitoring to see the growth of the new oyster population in new
location

3dyeari 2020- monitoring the growth and breeding of neapplation and the spat availability.)

Results
Reef monitoring

The 2 reefs that were shifted were monitored for their growth and spat production with water quality
and a new reef was planned to be shifted to another location ( then altogether 3 reefs)rdef was
shifted to Site 1 after COVID*lockdown where the previously shifted reef was damaged.

The monitoring was done in February and spat collectors were deployed near the 2 shifted reefs for
monitoring spat fall. The reef area was%and the man number of live oyster brood stock in new
reefs were 412.25 +23.8 /0.2 m

But reefs could not be monitored due to COVID 19 Lockdown sinceMuaicth where NARA RRc
was made a COVID quarantine cenfEne sites were visited in July and one reef was dachage
fouling organismslt was also broken and many adult oysters were dead.

Figure3.3-1 Cleaning damage reefs and collectors after COVID

The other reef was completely damaged and the poles holding the reef were not found but 2 reef
structures were recovered from the area. Since these had fallen to the ground and had not been cleaned
silt had accumulatedill but 12 oyster in the 2 box strures recovered from this site were dead.

Reef structures built and stored at NARA had been thrown away when the building was used for COVID
activities

Figure3.3-2Thrown Reef structureand:Reef newly

built in august after COVID
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One new reef wasbuilt in august in Kalpitiya but was monitored only once in September before the
second COVID 19 lockdown.

Thereforethe monitoring the performance of the new reefs for breeding and spat production could not
be carried out properly during 2020 as ornebdf visits have been carrienlit properly due to COVID
19 Lokdowns.

Spat collection

From the spat collectors deployed in the Gangewadiya area it was noted that the new plastic
shellstructures that were introduced at the end of 2019 {#adykter attackd to each shell. Total
number of spat collectatlring the year was over 10000.

5 S 3 s
"Nl s

Figure3.3-4 Spat attached to pvc collectors
From thePVC collectors deployed yielded 5102 spat in March and 5348 spat in August/September
Water quality in the original site and the new reef site was monitored when field work wasepossib

Table3.3-1 Water quality in the original site and the new reef sites

Site with | Natural oyster ree| New reef site 1| New reef site 2
collectors site
Salinity (ppt) 28+24 30+3.1 27+34 32+21
pH 7.8+0.2 79+0.2 7.7+£0.25 79+0.3
Water depth (cm)| 65 £ 12 50+7.2 55+6.3 45+ 3.8
Ammonia (mg/l) | 0.09 +0.001 0.02 + 0.0009 0.03 +0.001 0.01 + 0.0008
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Nitrate (mg/l) 1.9+0.1 1.7+0.13 1.5+0.11 1.8 £ 0.08
Nitrite (mg/l) 0.005 0.002 0.003 0.003
Phosphate (mg/l) 0.1 % 0.003 0.08 £0.001 0,02 0.0007 | 0.001

Maintanance of depuration plant and improving hygienic conditions

(Number of oysters depurated during 2020)

Knowledge disseminationAwareness programs

(Any awareness programmes conducted)

Financial progress (%): 99 Physical Progress (%): 95
Constraints:

Cancellation of field work duringnost parts of the year due to COVID disease situation affected the
progress of the project.

Inability to monitor reefs and collectors during COVID was a major drawback as reef performance and
spat production from new reefs could not be monitored. Therefore success of using reefs for spat
production cannot be commented.

Breaking and destruction of reefs durig COVID period caused a problem as new reefs had to be rebuilt
and even that could not be monitored during the second COVID period

Since the chemicals requested for project work was not received analysing water fqualdyne
parameters was not done

Recommendations

Should monitor reefs for their performance and any problems

Financial Allocation (Rs)735000.00
Financial progress (%): 99 Physical Progress (Y45

3.4 Survey on natural pearl oysterresource in North West & East coasts regard to
regain the pearl industry in Sri Lanka

Officer/s responsible : C.B Medagedara, Pradeep Chathuranga
Specific Objectives

9 Survey on natural pearl oyster stocks in Silwathura
9 Identification of culture site in &t coast and continue culture trail in North West coast
9 Identification on suitable culture methods for pearl oyster culture

Introduction

The Blacklip pearl oyster(Pinctadamargaritifera)has long been an important species in the -indo
Pacific region maily because of its beautiful shell, which is lined with a shiny and iridescent coating
called nare (Simon & Maria, 1999). The natural pearl of this species is highly valuable as a gemstone
in jewellery industry. In addition, it is also believed to incrdas#lity and is hence recommended for
women suffering from hormonal, fertility and menstrual problems. It is also believed to prevent heart
diseases, eye diseases, digestive ailments, and to alleviate allergies and their effects
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Activities carried out and results:

a.Activities carried out to take pearl oysterfrom natural bed and restocked at Kiranchi

A

Mature Pearl oyster sampleof0 & noods bival ves de OWaH49.9r/dNm Si | a
8.44.49.2%ea area. Samples were stocked in plastic box untiigeaied safely to coast, samples were
covered using wet gunny bags to increase moisture content and maintained liveness. Then samples were
transported to Kiranchi area by vehicle and it took only two hours. Oyster rafts already prepared by
wooden reaps arftbating materials also attached increasing floating ability. Pearl oyster samples were
stocked in special culture bags and plastic structures with the amount46fiB8ividuals per bag.
Prepared oyster rafts were launched in selected deep trenchmatgeder farm and oyster bags tied

up. Sample sizes were recorded, shell height shell length and shell thickness parameters respectively.
Level of salinity was recorded as 33ppt. Oyster rafts were anchored using 25 Kg cement blocks and
10mm nylon ropes. @ter culture bags were suspended in water. Oyster associated sea grasses also
sampled. Sample sizes were recorded shell height, shell length and shebavedtaterg39.55 +

4.30mm, 46.97+4.69mm, 18.15+ 2.00mm)

Wiidiiios e A

Figure 3.4-3 Restocking of pearl oyster samples on floating raft at Kiranchi And Sun
natural pearl oyster stocks in Silwathura
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Underwater survey to find extent and stocking density of pearl oysters planned to conduct during month
of March 2020. South West monsoon period started at the mid of March and fishermen in Silawathura
refrain from sailing to sea. Corona outbreak was severely affected on planned underwater survey still
at the end of October South West monsoon is going ome Tvere identified two beds of pearl reserves
located 5Km apart each other. Oyster samples for restocking purpose obtained from bed number 01 and
important observation was only mature oysters and spat falling or spats attached to mature oysters were
not olserved. Associated sea grass species were identifliéal@shila sp andPadina sp.

Figure 3.4-4 Distribution of identified pearl oyster beds inGulf of Mannar.

GPS Coordinates of found sea cucumber beds in point 01 and 02
GPS Coordinates of point 01
South to North Coordinates

1) E 79.43.22.62 / N 8.44.40.83 low amount of oystecsrded
2) E 79.43.49.29 / N 8.44.49.29 Samples were taken
3) E 79.43. 18.55/ N 8.44.55.69 Large amount of oysters were recorded , heaps of oysters

South toNorti€oordinates

1) E 79.43.22.62 / N 8.44.40.83 low amount of oysters recorded

2) E 79.43.49.29N 8.44.49.29 Samples were taken

3) E 79.43. 18.55/ N 8.44.55.69 Large amount of oysters were recorded , heaps of oysters

East to west coordinates

1) E 79.43.12.63 /N 8.44.53.72

2) E 79.43.15.78 / N 8.44.44.09

3) E 79.43.27.89 / N 8.44.50.41 large amiof oysters recorded

GPS Coordinates of point 02

E 79.46.12.06 / N 8.41.04.8bnall size oysters found.

2) E 79.46.15.27 /N 8 .41.00.47 Large amount of  oysters found
3) E 79.46.16.58 / N 8.41.00.13

4) E 79.4619.89 / N 8.41.00.75

5) E 79.46.22.47 / N 81401.83

6) E 79.46.26.45 / N 8.41.07.91
7) E 79.46.28.30 / N 8.41.07.81
8) E 79.46.22.15 /N 8.41.16.69
9) E 79.46.17.19 / N 8.41.20.19

identification of culture site in East coast and continue culture trail in North West coast
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Identified as a suitable sitduring season and off season period. According to the discussion with
community Kunithive lagoon area selected as a possible site for pearl oyster culture. Water samples
were taken from 7 sampling stations and depth measurements also taken as t@ @eer. th

Table01. Water quality parameters of selected sites

Station | Depth | Salinity | DO | O? pH ORP Conductivity | TDS (ppt)
(ft) (ppt) ;ppm (%) (mV) (ms)
1 20 32 579 | 74 8.02 -61.4 50.7 32.8
2 11 33 566 | 705 |8 -60.3 50.3 33.2
3 20 33 579 | 745 | 7.98 -60 50.8 335
4 12 32 565 | 724 |8.01 -61 50.8 334
5 24.5 33 562 | 71.8 |8 -60.6 50.4 33.3
6 15 33 541 | 6.75 | 7.99 -59.9 50.9 33.5
7 30 33 568 | 6.83 | 7.96 -57.6 50.6 33.3

Google Earth i , o A -

Figure.45 Inspected sites during the observation field trip in

Sites in Walleippadu deep trenched sea cucumber farms

Wallippadu area along the sea cucumber farms located on deep trenches in coral garden. Depth was
recorded as 127 feet and salinity was 33ppt.

#
ERP—

%
Google Eé{th

Figure 3.4-6 Sampling sites at Kunithive sifgdentified as more suitable site with compare
inspected sites)
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The most important factor as wave actidrere were very small wave action and easy to launch raft.

Poaching of Pearl oysters may be the possible effect during the long culture period, this can solve easily
because every farm secured by watcherds day and

Water samples were drawn by markeshches and assessed for other chemical parameters.

Community based pearl oyster farming programme can be easily start with sea cucumber farmers. Pearl
oyster spats can be easily transport from Silawathura area de#8ingR our sd per i od.

800 Nos of matur®earl oyster samples drawn from Silawathura sea area and stocked at Kiranchi in
end of February 2020

Samples were stocked in plastic box until transported safely to coast, samples were covered using wet
gunny bags to increase moisture content and maatdiveness.

Sample sizes were recorded shell height, shell length, shell thickness and weight parameters

Table3.4-1 Morphological parameters of stocked mature oysters

Shell height (mm | Shell length (mm) | Shell thickness (mm| Weight (g)
25/02/2020 46.9% 4.30 37.55+ 4.30 16.15+ 2.00 14.62+ 3.28
03/07/2020 48.75+ 2.38 39 £3.22 19.05+ 1.46 18.3¢+ 3.51
18/08/2020 49.60+ 2.72 39.75+ 3.47 20.05+ 1.53 19.35+ 3.70
20/09/2020 50.0% 3.21 40.02+ 2.35 20.21+ 1.65 20.26+ 2.31
19/10/2020 50.21+ 2.54 40.10+ 1.65 20.34+ 2.10 21.10+1.36
23/11/2020 51.0%2.31 40.92+ 2.20 20.65+ 1.64 21.56+ 2.24

Pearl oyster samples were cultured in perforated plastic bucket structure and net structure to facilitate
growth rate. Culture structures were tied to floating rafts

510 Nos of pearl oysters remaining live, according to observations after fiuesr@s$h75% of pearl

oysterds growth well compare with initial stock.

One oyster raft damaged due to poaching of plastic buckets which used to float ability. Watcher of the
sea cucumber farm recovered oyster structBesause of that we changed floatindsato rig foam
buoys

Figure3.4-7 Plate 07: Conveiftoating aids to rigifoam buoys
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The most important fact that we observed spats in culture structures though we stocked mature oysters
in February.

106 Nos of pearl oyster spats were separated and stocked in separate plastic culture box for further
culture, 20.78% compare with retained mature oysters.

Table3.4-2 Morphological parameters of sta oyster spats

Shell height (mm) Shell length (mm) Shell thicknesg Weight (g)
(mm)

25/02/2020 23.20+ 3.50 21.80+ 3.21 4.73+1.57 2.06+1.33
03/07/2020 23.99+2.35 22.24+ 2.35 5.01+1.32 3.24+1.34
18/08/2020 24.56+ 1.35 23.11+3.12 5.85+2.01 4.01+2.01
20/09/2020 25.01+ 1.54 23.87+1.32 6.10+ 1.54 511+2.11
19/10/2020 25.42+2.34 24.21+2.41 6.85+2.14 6.05+1.54
23/11/2020 26.01+ 1.67 24.87+1.32 7.03+2.11 6.74+ 2.51

e mRTBEmE
- .y eV
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Plate 08Figure3.4-8 Pearl oyster spats after six month of culture period

According to the experimental raft it was recommended floating raft for pearl oyster culture in Kiranchi.

Rack culture is nor recommended due to méteath 20 feet 6s depth of res
development of floating raft we used hollow 20L plastic buckets, it gave good floating ability against
suspended stocked oyster culture structures. Due to poaching of this baskets we changed floating aids
asrigifoam buoys. Nylon net structure used to stock mature oysters due to easy handling, space and
easy water movement. According to observation after five months due to Covid paaftemiive

mont hs 63.75% of pear| 0y s lalestool.$he mosbimportant poat | com
observed was found of spats attached to mature oysters and culture structures. When we stocked 800
oysters during February there were no any spat observed. It was predicted that due to change of
temperature, transportati stress and depth may cause stimulation for spawning of mature pearl
oysters. According to the instruction and guidance given by International pearl research group specially
designed spat attachment materials designed and stocked at Kiranchi. Spaiasrefatly detached

and stocked at plastic box structures for further growth under protection of external predators.

Figure3.4-9. Newly developed spat attachment martials by using coir ropgseanidculture structures

Formation of pearl oyster research group
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With the experts in the field of pearl oyster culture in NEealand and Australia formed an
international knowledge sharing group to uplift the pearl culture in Sri Lanka
As the first steggthere were conducted some zoom meetings to collect background information about
1 History of pearl industry in Sri Lanka
1 Existing pearl beds in North Western sea
91 Proper identification of captured pearl oyster species
9 Identification of suitable locations tnitiate community based pearl oyster culture
9 Further development of pearl oyster culture as commercially

Distinguish committee members

Dr PalithaKithsiri (NARA) Dr Vasanth@ahalawaththaarachchi (NARA)
Dr Dileepa DeCroos (Wayumba University)Prof Dean Jerry JCU
Dr Kyall Zengeri JCU Prof Paul McShaneJCU

Dr Beatrice Manel Dia¥Vanigasekera (Massey University)

NARAOGSs r e qtodevetoppearltcigture in Sri Lanka

The folowing were identified as priorities:

1 Spat collection techniquésSize selection, transportation, spat collector design, materials and
technology, rearing, hatchery techniques

9 Site selection and parameters (e.g. Water quality, etc)

1 Management of rafts ancllture enviroment, health and monitorindpibfouling, parasites,
etc)

1 Seeding equipment, techniques, pogterative care

1 Under the proper identification of captured pearl oyster species

1 10 Nos of samples were send on 15/08/2020 to James Cook Univarsttalia by NARA
research team to species identification

On behalf of the pearl research group identification, tests are being carried out by Prof. Dean Jerry,
Aquaculture Genetics Program Leader James Cook University Australia.

Constraints:

Covid-2019 Panemiacted as the major killing factor of this year because due to prolofeyv from

mid of March to June and October Sampling and underwater survey of pearl oyster bed at Silawathura
stopped The monthly data recording and morphological samplingt@tked pearl oyster samples at
suspended floating rafts at KirancBiecurity issue raised by community based farmers because the
poachingof rafts and oysters happentgurefore responsibility of security of raft handed over to sea
cucumber farmemMeaty 20% mortality was observed after one month in deposited culture structures,
transportation stress may be happened, during the next year project transportation process should be
developed.

Output:

Built up awareness among fishing communities, and NARAa@mmunitybasedpearl oyster culture
and potential of culturing pearl oysters in Kiranchi.

Identified of Natural pearl oyster stocks, live samples were taken for species identificati@py
Australia

Preparation of modified floating rafts and stocked of pearl oyster spats for growth
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Outcome:

Proper stock analysis will be carried out to idgrexisting stock. Location maps already prepared and
samples drawn out for identification proceBspert group of pearl research provided guidance for
novelinitiatives ex, newly developed spat attachment matérras project was important because it
kept first step on pearl oyster mariculture in Sri Lanka.

Recommendation:

More samples should draw and stocked for better culture practice. Local fisher folks should aware about
importance of pearl oyster mariculture in future. Locdtura should successful to start commercial
culture of pearl oysters.

Financial Allocation (Rs)382000.00
Financial progress (%): 100 Physical Progress (%): 65

3.5 Establishment of gene pool of Kappaphycus alavarzii (Doty) strains irelation to
cope with different environmental conditions.
Responsible Officer(s): J.S. Jayanatha, Vasantha Pahalawathaarchchi

Introduction:

Kappaphycus alvarez(previouslyEucheuma cottohiand the trade name cottonii is one of the most
commercially important species which is being culture by many Sé&iatt Asian countries. So far
private public partnership project of cottoni farming has become successful generating livelihood for
more than 200 costal dwellers in the Northern coast.This species of seaweed is cultivated for
extraction of carrageenan, and semi refine carrageenan and other compounds used in confectionery and
in other industries. SouBast Asia is one of the largesbgucers of carrageenan through extensive
cultivation of marine algae. However it has been noted that deterioration of quality of seeds due to
continues use of same seed stock. Apart fromittegipears that global cottoni seaweed production
increases ardue to increased number of farmers, not an increase in per farmer production as brought
about by technological advancétence in order to improve per farmer productivity and raw material
guality it should be considered farm systems, farm ecology andropvement. Hence under the
studypurpose it is suggested to use spores/ sporeling cultivation in order to increase the quality of seed
stock. Increasing the quality of extract through superioripastest handling and strain improvement
should be achieed

As in other types of aquaculture/agriculture, monsoons or seasonal events can exert major
environmental changes on a farming site. Hence it is also suggested to study the seasonal patterns of
growth and carrageenan yields in the prevailing cultureesys Production and processing of these
species have become a highly valuable and profitable livelihood activity in many countries. Following
verities are mainly cultured in tropical countriés, alvarezii strain Tambalang-green and brown,
K.alvareziistrain Moumeregreen and brown. However, to be sustained our culture and production,
identification of exact varieties using genetic sequencing is main target.

Objectives:

Maintain seed bank to carter to community base culture requirements.

Introduced seds in different locations to identify changes in echo morphological changKs in
alverazii.

Gene sequencing for verification of varieties exist in Sri Lanka.

Activities carried out (Methodology)
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Following culture types were used,

1 Mono-lines

1 Multiple lines

9 Attached to the wooden poles demarcated area
Sites selections

Sites selection was conducted base on following criteria, such as, culture sites water quality, access to
the sites and fresh water influx.

Sites Keerikuda 13, Walaipadu Kiranchi and Kokkugayan. 50*50m extent was demarcated by using
wooden poles and 3mm rope introduced 20cm distance each rope. The seed introduced as 100g
propergules per nodes and 650Kg total seeds were introduced to 1 acre premises. Water quality and
growth data were colteed in every 3weeks, analysis were conducted for following parameters, nitrate
concentration, phosphate concentration. Spectrophotometer methods was used to analysis content of
Nitrate and Phosphate concentration in water samples.

SST and salinity wee rasured using portable meters and SRC and CR extraction were done in IPHT
laboratory. Weight increment of seaweed. Nitrate, Phospate concentration, Surface water tem, SD and
gel strength (IPHT)

Growth Increments Determinations

SGR = {(Wt/W0)1/t-1}x100%

Where: SGR = specific growth rate (%/day), Wt = final weight (g), WO = average initial weight (g), t =
length of cultivation (days).

Parameters
Morphology Colour variations
Size
Branches type
Chemical content Carrageenan content
Genetics variation Molecular variations
Water quality Nitrate concentrations, phosphate concentration
Results

Ecotypes in different locations.alveraziiecomorphologically changes were recorded in different
locations. Thavell growth and sharp ended tips contained varieties were recorded from Kokkupadayan
and Sothern region. However, light color brown and green propergules were recorded in Keerikuda site
during the August, that time SST was recorded higher than usual 4ime(3

" I CTPr e A AL T
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Figure3.5-1 Different ecotypes if. alverazii (green and brown)

Figure3.5-2Walaipadu and Kokkupadayan cultisiges

TheK. alveraziiseeds were selected in several locations, their morphology also different in location to
location. The suitability of seed depend on their growth and number of tips in propergules. The highest
propergules number were recorded from Kokkupadayana ared) vshatark brown and hard tips
consisted. Keerikuda area has highest changes of ecotypes morphology due to the shallowness and SST
temperature; the shallowness depend on tidal variation in particular area. According to SST data there
was high temperature imater and it was effected on changes of their ecotypes/Eco morphology. In

this area propergules were tiny and thin light in green and brown colour.

Table3.5-1 Ecotypes changes in different locations fromnidar Region.

Locations Species Remarks

Keerikudal Greenbrown Sharp ended, slightly dark

Keerikuda2 GreenBrawn

Keerikuda 3 | Greenbrown Light color,
Waleipadu Green brown Light color rather than previous
Kokkupadayan Greenbrown Thallus color whitish brawn, hard

Phospate concetrations also changes in diffrent locations, the highest concentration was recorded in
Keerkuda sitel. I'tdéds similar with Nitrate conc:
recordedfrom Keerikuda sitel, reveals that dry fish proceesing and their offles are released to the
shalow area in this location.

37



Nitrate concentration changes
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Figure3.5-3 Nitarte concentration in different locations.
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Figure3.5-4 Phospate concentration in different locations.
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Figure3.5-5 Specific growth rates (SGR%) during the culture periods in rtioes in Kudawella area
from JanuaryMarch in 2020.

The high growth rates was recorded during the fist two weeks in inserted bunches, when the growing

inserted propergules the self shading effect has increased and growth per day(SGR%) was dramertically
decreased.
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Table3.5-2 Properties of SRC fror{. alvarezii tulture siteMannar Region

Parameters SRC(sun dried)
Dry yield 96.89

Wet yield 15.3

pH 8.94
Hardness(gel strength g/ém 1159
Gumminess(g) 850
Chewiness 79.65

Moister (%) 8.3

Ash (%) 33

Crude protein (%) 2.9

Crude fat (%) 0.29

Total Carbohydrate (%) 54.54

Colour whitish yellow

The SRC was extracted frokhalveraziifrom Mannar region, dry yiled was 96.9% and gel strentgh
was 1159g/crh , this properties are similar with other SRC extrcation from commercial scale
companies.

Conclusions

The gel strenth is suitable to ptodcued commercial scalle prodiuution from Kra&lvwith KOH
extraction. To get high economic value from seaweed culture; extraction process introdued to the
commercial scale pilot project is more appropreate our production. The direct sea is most suitable place
for tye culture; which area may hageough mixing and other environmental conditions to effective
growth.

Recommendations

The Icelce disease oK. alvareziican be controlled by using a combination of lodine (1.5 ppm for 15
minutes) and Ciprofloxacin (2 ppm) it getting severe. Ephyphyts should be clean and remove every
week to get good quality seaweed.

Outputs & outcomes

1 Increased farmers in engaged seaweeaing.

Introduced new techniques to established mass culture sites.

Optimized SRC quality in Mannar region cultured seaweed.

Increased livelihoods opportunity among community.

Strengthening sustainable resources uses potential and increased income henong t
community.

Constraints:

1
1
1
1
K. alvarezii green (A) ani{. alvareziibrown (B), The Icelce diseasean be occurred extreme weather

and other bad environmental conditions.
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Tip nippingit was recorded when growing tips are bitten off. In the plant at rigkips have been
nipped buy new ones are growing back. Tip nipping is commonly seen and is often attributed to rabbit
fish and juvenile surgeon fish or parrot fish.

Total damage

It was recorded in all sites when growing seeds without net materialseo éditips grazer by the
herbivores fish.

Financial Allocation (Rs)387,000.00
Financial progress (%): 100 Physical Progress (%80

3.6 Enhancing mangrove crab (Scylla serrata) aquaculture in Sri Lanka through better
feed and health management wittspecial reference to popularize the crab farming
industry

Officers Responsible : M. G. I. S. Parakrama, A. D.W. R. Rajapakshe,
P.P.M. H

l.
M. Heenatigala

Introduction:

Scylla serratais a very popular crab species because dfizes, meat quality, high price and export
potential.Natural stock of the crabs in the country is decreasing drastically as the fishing increasing due
to the high demand in the export/ local market. Also, people use wild collected water crabs (moulted
crals) for fattening purposes and getting quick income instead of culturing farm produced crablets.

However, recently emerged crab hatcheries are now functioning and the availability of seed is no more
a problem, appropriate formulated feed for the culturetipe are the most important issue for the
development and propagation of crab culture industry in Sri Lanka. Further, farming of hatchery
produced crabs can be a good solution for the proper management of natural stocks in Sri Lanka. As
the use of trgh fish is the traditional method for feeding crabs up to harvesting stage and the availability
of trash fish being a limiting factor due to its seasonal changes, an economically profitable nutritious
feed is atimely need for the enhancement/ developaighe new field. As the imported manufactured

feed cost is the highest operating cost in sateinsive aquaculture practices, the lower profit being the
limitation to the development to the industry. Accordingly introduction of economically feagilnd,

guality nutritious feed for crab culture is an urgent option to enhance the crab production in Sri Lanka.
Also the information and precaution measures of the possible disease problems in the crab culture
practices will be a timely need for the leettnanagement of the system.

Objectives:

i Tointroduce a quality feed for crab farming
1 To identify the disease problems in crab culture systems

Activities carried out

1 Preparation and renovation of the vertical farming boxes of private crab farmer agueésan
area.

Procurement of water crabs

Feed formulation and preparation

Proximate analysis of feed samples

Individual water crabs are stocked in 60 vertical crab boxes/ rooms using 02 experimental
feeds compared to trash fish as control feed

= =4 =8 =9
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1 Sampling and data collection for water quality parameters, growth performances, survival
rate.
Conclusions

Before the covid19 lock down period, the crabs were accepting the formulated feed and simply
growing healthy. Few mortalities due to molt desthdrome were observed.

Outputs & outcomes
Research collapsed before terminate due to lock down period.
Constraints:

Research collapsed due to corona lock down at Veyangoda, Gampaha and ColomBooargagient
completed

Financial Allocation (Rs)235000.00
Financial progress (%): 100 Physical Progress (%): 58

3.7 Biofloc Technology as an Integral Approach to Enhance Production Performance
of ornamental fish Guppy (Poecilia reticulata) farming

Officers responsible : E.D.M. Epasinghe
Budget(Rs.) :0.992 M
I ntroduction

The global trade of the ornamental fish industry is increasing rapidly, at around 6% annually. In the
aguaculture sector, ornamental fish breeding, culture and trade provide exygllamanities as a ndon

food fishery activity for employment and income generatidan{grahet al, 2009). The guppy is
considered to be the most popular aquarium fish and three of the top 10 species in the world ornamental
fish trade (Singh, 2005).

Biofloc is aggregated (flocs) of algae, bacteria, protozoans, and other kinds of particulate organic matter
such as faeces and uneaten feed. In biofloc technology, minimum water discharge and reuse of water
prevent environment degradation and convertsuchtasy® i n a real fAenvironment
with a fAgreeno approach. By adding carbohydrat
stimulated and nitrogen uptake through the production of microbial proteins€Cabl2012).

Objective/s:

1 Investigating water quality parameters of the BFT system

91 Investigating reproductive performance of female gupptegdilia reticulatg in BFT

1 Investigating larvae performance of guppiBsécilia reticulatg in BFT

1 Investigating stress resistance througk salinity stress and starvation tolerance of male
guppies and fry stages in BFT

9 Investigating stress resistance of male guppies for packing stress in a export packing system
(Lim, et al, 2003 and effect on dead on arrival during 7 days (DA7) in BFT

Methodology:

Location
The experiment was conducted in Inland Aquatic Resources and Aquaculture Division (IARAD),
National AquatidResources Research and Development Agency (NARA), Colombo.

Experimental Setup
A total of 24, rectangular tanks with a capacity of 200 L was placed providing indoor conditions and
total culture period was 82 day
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Treatments

Experiment tanks were randomly @gsed to seven treatmen®iofloc was formed with added rice
bran (RB), molasses (MOL), wheat flour (WF), rice braolasses (RBAOL), molassesvheat flour
(MOL-WF) or rice brarwheat flour (RBWF). Carbon sources were added to the tank daily at 3.30
p.m.and it was dissolved in the water. The control wasipawithout adding any carbon source. The
CI/N ratio was maintained at 20 as described by Emereratiahg2017). Each treatment consisted of
three replicates.

Fish Stocking and Maintenance

Twenty-one days old male Red blonde guppy juveniles with a mean body weight 1.3 £ 0.1 g and
standard length 1.5 + 0.1 cm were used in the study. They were acclimatized for 1 week prior to the
experiment. Fish was stocked as 10 fish per cubic foot for each treafmeation was provided to the
experiment tanks using an air blower throughout the experiment. Commercial feed (with crude protein
= 56%, crude fat = 15%, crude fibre = 0.1%) was provided daily in each tank at 3% of the total body
mass of the stocked fisBaily feed ration was split into two equal portions and was given 2 times per
day at 10.00 a.m. and 3.00 p.m. Total culture period was two months.

Data Collection and Calculations
Fish Growth and Feed Conversion Ratio

The average body weight and lengftgappy were measured in -tiéys intervals during the cultural
period. Ten fish of male guppy were randomly collected from each tank and the body weight was
measured using an electrical balance (OHAUS CORP, PA4102C, Germany) and the standard body
length wa measured using a ruler. The feed was measured prior to offer using electrical balance
according to the body weight of fish in each tank. The number of dead fish was counted during the
culture period. The feed conversion ratio (FCR), specific growth (8GR), weight gain (WG),
survival rate (SR) and mortality rate (MR) were calculated according to the following formulas reported
by Ronoet al, (2018).

Wei ght ofggiven feed
Live weigght gain

FCR

I'n fina h')lomiyimvietiigdnltvblodib wei ght
" Number of days o# experi ment

SGR

FiTnaI bogdyl nwetiigghht ody wei ght

WGg =106
g I niti al body weight

_ Total number of fish surviving
Survi viAa EF—Fat-e
Tot al

number o ish stocked
M rtalit”Ngq)Qg\oflmfi\s_h that diTeldooduring t he
© Number w©f %1sh at the beginning of

Water Quality Parameters

Water quality parameters such as temperature, dissolved oxygen (DO) and pH were nirea#ured

each morning at 9.00 a.m. Temperaturéd pH were measured using a pH meter (EUTECH instrument,
Singapore) and DO was measured using a DO meter. (HACH, HQ30d, France). Total suspended solids
(TSS) and floc volume (FV) were measured weekly using the Filter method and Imhoff cone method,
respectrely (Annexure I). Total ammonia nitrogen (TAN) was measured weekly using powder pillows
method (Annexure II) as described by NARA (2018) using a spectrophotometer (DR 6000, HACH,
Germany).

Results and discussion:
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a.Effect of Different Sources of Carbon orGrowth Performances of Male Guppy

The significantly lowesfp>0.05)WG of fish was observed in control and WG was significantly higher

in carbon supplied treatments. Further, the use of carbon sources resultezasignfp<0.05) lower

FCR in fish cultured with carbon sources compared to control tank. It is well documented that fish
culture in the carbon supplemented biofloc system increase utilization of protein and convert most of
the diet to the body mass (Kunmet al., 2014)(Table3.7-1)

Table3.7-2 Growth variables of male guppy reared in different sources of carbon

Growth parameter | Carbon source* SE
CON MOL RPP RPPMOL | RPPWF| WF WEMOL
Weight at "week | 0.3 |0.62 |0.50 [0.5¢ 0.59 058 |[0.62P 0.07
Length at "week | 1.74 |3.07 |3.00 |[3.00 3.0r 3.09 |3.09 0.32
WG (G) 113.84 | 633.7P | 403.67 | 402.16 426.3% | 445.17 | 451.3% | 50.10
SGR (%) 1.07 2.02 1.7¢ 1.72 2.02 2.04 219 0.17
FCR 213 1.30° 1.37 1.50° 1.4 1.8 1.62° 0.15

& bmeans within the same row with different superscripts are significantly difigredio5)

*CONT control; MOLT molasses; RPPrice polish powder; RPPMOLLrice polish powdemolasses;
RPPWF rice polish powdewheat flour; WH wheat flour; WFMOLI wheat flourmolasses

b.Water Quality Parameters

Table 2 shows the water quality parameters which were measured before adding the treatments and
after adding the treatments otidarbon calculation and'®arbon calculation in cultured tanks which

had different sources of carbon. There was no significant diffe{pr€e05)in pH, dissolved oxygen

(DO) and temperature in water before adding treatments. However, DO and pH were significantly
differedp<0.05) after adding different sources of carbon to form the bioflocs. Dissolved oxygen
concentration significantlgliffereni{p<0.05)when forming biofloc, which might be attributed to higher
total heterotrophic bacteria in the biofloc treatment which utilized DO for their microbial metabolism.
There was a significant differen¢p<0.05)in TAN, FV and TSS among the treatment (EaBl2).

Total ammonia nitrogen (2.35 + 0.19 mylin the control was significantly highgr<0.05)compared

to water supplied with other carbon sources (0.41 + 0.1%8 + 0.19 mgt).Ekasariet al, (2015)
pointed out that the addition of carbohydregduces the need for dietary protein while reducing total
ammonia nitrogen concentration in the fish rearing unites. However, in the present experiment, WF
(1.68 £ 0.19 mgt!) had higher mean value for TAN than other sources of carbon (0.47 & D39 +

0.19 mgL?Y).Although WF was effective for the growth performance, it cannot be recommended as a
good source to maintain the water quality in biofloc sysi&éere were significant differencgs>0.05)

in survival and mortality rates of fish reared in diffiet sources of carbon. The significantly lower
(p>0.05)survival rate of fish was recorded withRPP (3P.)4reatment compared to other treatments
(5371 95%). It may be due to poor water quality in RPP treated culture tanks.
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Table 3.7-3 Water quality parameters of male guppy reared in different source of carbon

Parameters | Carbon source* SE
CON MOL RPP RPPMOL | RPPWF | WF WEMOL

DO

Before* 8.94 8.91 8.87 8.92 8.88 8.93 8.92 0.03

After** 8.7&¢ 8.50° 8.59 8.53 8.58 8.58 8.57 0.05

After*** 8.58 8.17 8.34 8.28 8.2¢ 8.33 8.22 0.17

pH

Before* 6.54 6.41 6.51 6.6 6.54 6.52 6.54 0.60

After** 6.60 6.88 6.88 6.87 6.86 6.8% 6.86 0.02

After*** 6.12 6.80° 6.82 6.83 6.80° 6.812 6.80° 0.17

Temperature

Before* 26.23 | 26.74 26.67 26.72 26.66 26.63 26.58 0.13

After** 27.00 | 27.00 27.00 27.10 27.00 27.00 27.00 0.12

Afterr** 27.80 | 27.15 27.15 27.60 27.21 27.22 27.17 0.05

TANmg L4 [ 2.33 1.37 0.68 1.52 0.41 1.68 0.4F 0.19

FV mg Lk 0.1¢* 62.00° 52.000 50.68 19.17 0.96 31.4C 12.49

TSS 19.32 | 165.53 130.3F | 114.33 64.52 60.00' | 72.0¢ 22.00

a.b. ¢ qleans within the same row with different superscripts are significantly diffgret05)

Before* = before adding biofloc treatment, After** = after adding biofloc treatment @chlculation,
After*** = after adding biofloc treatment on"2C calculaion

*CON'T control; MOLT molasses; RPPrice polish powder; RPPMOLrice polish powdemolasses;
RPPWFi rice polish powdewheat flour; WH wheat flour; WFMOLI wheat flourmolasses

Survival and Mortality Rates of Male Guppy Reared with Different Souces of Carbon
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Figure3.7-1 Survival and mortality rates of male guppy with difference carbon sources

a b ¢ Means with different superscripts among the treatment for survival and mortality rates are
significantly different(p<0.05)

44



CONI control; MOLT molasses; RPPrice polish powder; RPPMOL rice polish powdemolasses;
RPPWFi rice polish powdewheat flour; WH wheat flour; WFMOLI wheat flourmolasses

There were significant differendgs-0.05) in survival and mortality rates of fish reared in different
sources of carbon (Figure 4.1).The significantly lo{ger0.05)urvival rate of fish was recorded with
RPP (31.1# ) treatment compared to other treatmentsi (88%). It may be due to poor watguality

in RPP treated culture tanks. Because the mortality rate was significayfp<0.05)in RPP treated
culture tank compared to control, WF and WFMOL (Figure 1).

Conclusion:

Carbon sources supplemented in the biofloc system haabithg to improve the growth performance

of male guppy juveniles and reduce the inorganic nitrogen accumulation hence improving water quality.
Molasses (MOL) and wheat floumolasses (WAVMOL) exhibited higher fish growth and survivals as
compared to thetber sources of carbon. Improved water quality was recorded in MOL andl@{F

added treatments as compared to the other treatment. This is an indicator that MOL-M@LWF
carbon sources improve growth parameters while maintaining better water qualayhigtter survival

rate in the male guppy juveniles.

Recommendations:
BFT can successively be adopted to grow guppies without changing water for 60 days.

For the development of bioflocwith different carbon sources, MOL andM@E could be
recommended asétsuitable and more effective carbohydrate sources which are locally available.

C/N ratio for these carbohydrate sources should be 20; it is advisable to check available total ammonia
concentration in the water before adding them in to the water.

Biofloc technology could be implemented in farm level with the modifications of tank system especially
for guppies; the water height of the tank should be increased up to 1.5 feet to 2.0 feet in order to keeping
suspension of water well and continuous aeratiomlghioe provided throughout the culture period.

This study is re confirmed the 2019 findings and suitability of same carbon sources which had used in
the 2019 biofloc study.

Output:

Introduced biofloc technology to Ornamental Fish Breeding and TrainingelCerdanaged under
National Aquaculture Development Authority (NAQDA) located Rambadagalla in Kurunegala district.

Outcome:

Enhanced sustainability of ornamental aquaculture industry in Sri Lanka is with novel agquaculture
technologies.

Constraints:

In the first quarter of the year this study was initiated however with the Covid 19 pandemic situation in
the country we had to terminate the studies. Therefore, expected outputs were achieved partly,
especially we did not receive ordered chemicals and some étlessary equipment on the right time.
Further, the latter part of the study could not continue because no one in the indoor research facility and
responsible officer could not enter to the NARA premises due to above said matters.

Financial Allocation (Rs)1,350000.00
Financial progress (%): 99 Physical Progress (%): 64

3.8 Maintenance of endemic fish captivity breeding and display section
Note:Or i ginally it was proposed to continue 2019 r
assessment on seven threatened endemic fish species, identification of their vulnerable ecosystems and
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devel op conservation st r &épojpctwss adentfi€daseanundeas®li®V | D
project as there are difficulties to carry out releviaaitl based work. Then it was changed as above.

Responsible Officer(s): Ramani Shirantha

Introduction:

NARA as a national body has to maintain the atiten of endemic fishes for education and awareness
purposes and also need to study on endangered fish species and ecosystem to updat the information on
them in order to make suitable recommendation for the relevant authorities wherever necessary.
Conduct conservation strategy development trails, experiment on rare endemic with breeding
technology, quality improvement and aquarium condition development for research and awareness
purposes and technology transferring are the key activities.

Objectives:

Continuous rearing and of rare and economically import endemic fishes
Maintaining and upgrading of the indoor aquarium

Methodology

Due to COVID pandemic scenario the present research project had to be limited only to brooder
collection from Kitulgala-Yatiyartota, Bambarawana, Morawakékuressa, Ruwanwella, Gileemale

and Galapitamada and rearing them at NARA. In addition to that continous breeding trails on Pethia
bandula and P. melanomaculata were done through environment manipulation procedure as usual.
Monitoring of the wild population of Systomus asoka in Kitulgala area was performed.

Results

The work was focused to collect brooders form the wild targeting supply quality fish for fish exporter
in 2021 as proposed by the line ministry.

The following fish species were collected and now rear at NARA.

Fish species No of pairs rare at NARA
Pethia nigrofaciata 25
Pethia reval 50
Pethia bandula 10
Pethia cumingii 15
Puntius titteya 20
Belontia signata 25
Malpullutta kretseri 10
Raboroides vaterifloris | 25
Danio pathirana 25

Outputs & outcomes

9 Brooders of nine fish species for captive breeding trails to be done in 2021.
91 Developed facilities in indoor aquarium.
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9 Datasets to be used by relevant ministries for policy decision to conserve and management of
threatened fish species amcbsystem thereby increase foreign exchange earns and aquaculture
practices.

Constraints:

COVID pandemic condition limited the targeted activities.

Financial Allocation (Rs)455000.00
Financial progress (%): 100 Physical Progress (%): 100

3.9 Study the growth performances of selected aquatic macrophytes in aquaponic
recirculating system and biotechnological application of Aquatic plants and
seaweeds.

Responsible Officer(s): Dr. K.K.T.Nuwansi, D.M.S.Sugeeshwari,

Dr. V.Pahalawattaarachchi
Introduction:

Aquaponic systems are recirculating aquaculture systems that incorporate the production of plants
without soil. It is already cultivated the aquatic plants in hydroponically and less tteken in
aguaponics. Thus it would be beneficial to find out the possibilities of cultivating aquatic macrophytes
as itis a low cost and environmentally friendly technique.

Aquatic plant used in this study Mnubias barterivar.n a n a 0 Atpgseatmarmad® @ultivated
variety originally developed fromAnubias barterivar. nanaand has great aquascaping potential for
every aquarium. As it is soilless culture technique it can compete well even in the export market for
higher price due to the absenwith soil borne pathogens.

When the hydroponics systems combine with fish tanks and allow the system to recirculate it will
produce duel products at the end of the culture pdtiadl help to reduce the cost of artificial fertilizer

and at the endf the culture period farmer would be able to gain two varieties of harvests instead of

one. Also, this type of production systems are environmentally friendly and leads to sustainable
aquaculture production which having minimum environmental impacts.

As the ornamental aquatic plant industry has focused to the export market, it is very much important to
get large number of plant production. Development of the new traits is also very much important to
cope up with the international market. Therefore applying various biotechnological methods are
very important to develop new traits for valuable ornamental aquatic plants.

This could be achieved by using micro propagation technigues. Hence plant tissue culture laboratory of
The National Aquatic ResoursdResearch and Development Agency, has undertake various research
to develop protocol for the selected aquatic plants and conducting mass production of aquatic plants to
the plant house of the NARA.

Objectives:

To develop techniques to increase the petidn of Aquaponically produce aquatic microphytes .

To develop the technique to get high production of tissue cultured aquatic plants and marine
macrophytes.
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Activities carried out (Methodology)

Activity 1- Study the growth performances of selected agiic macrophytes in aquaponic
recirculating system

Prior to the main study of aquaponics, two preliminary studies were carried out to find out the nutrient
concentration of fertilizer and suitable substrate media.

Study the effect of nutrient concentration for the growth performances ofAnubias barterivar.
nana (pertite)

Sixty-day experiment was conducted to evaluate the growth performandesbafteri var. nana

Qertiteld i n a hydroponi c tsryisetnetm cuosnicnegn tdriaftfi eornesnto fn uAl
0.005 (T1) ,0.01(T2),0.02(T3),0.05(T4) and each treatment had three replicates. Two months old,
hardened healthy tissue cultured plants were em
was useds the fertilizer. As the growth parameters plant wet weight was taken to assess the plant
growth at the significance level of P < 0.05. Sampling and fertilization were done fortnightly.

Study the effect of substrate media for the growth performances odinubias barterivar. nana
(pertite)

Sixty-day experiment was conducted to evaluate the growth performandesbafteri var. nana

Qertiteld i n a hydroponic system using different type
(T1), pieces of cocart husks (T2), clay stones (T3) and wood scrapings (T4) and each treatment had

three replicates. Two months old, hardened healthy tissue cultured plants were employed in the study.

Al bertés solution of O0.005 mg/ Lmeteraviz.plansvweedht,as t he
numbers of leaves, leaf length, leaf width, length of the rhizome, root length were taken to assess the
plant growth at the significance level of P < 0.05. Sampling and fertilization were done fortnightly.
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Figure3.9-1 Different types of substrate media

Activity 2 -Biotechnological application of aquatic plants and seaweeds
Development of sterilization protocol forAponogeton cryspuand A. natans

Theselected explant was seed and it was thoroughly washed with soap. Then all explants were washed
with 70% ethanol for 1 minute and then with 4%, 5% and 7% Clorox (Liquid bleach) for 5 minutes.
Each treatment consists of 12 replicates. Then the seeds oreneghly washed with sterilized distilled

water three times and each wash was done for 3 minutes. Then the seeds were cultured in liquid
Murshige and Skoog medium for 21 days.

Selection of best medium composition for shoot growth of the Seawedthppaphyas alvarezii)

After ex plant sterilization, ex plants were culture in sterilized seawater with 4mg/L Benzyl Adenine
Purine and 0.5 mg/L Naphthalene Acetic Acid which contain 0.5mg/L albert solution and 1g/L seaweed
extract. Aeration and 1Rour photopend were provided. Media changed in every 2 days. Each
treatment had 3 replicates and culture period was existed for 21 days.
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Results

Activity 1- Study the growth performances of selected aquatic macrophytes in aquaponic
recirculating system

There were naignificant differences between the treatments. But the highest performances given by
T1.

Table3.9-1Plant wet weight with different treatments

Treatment plant wet weight(g)
(mean+SEM)

L 1.42+0.07

T2 1.39:0.08

3 1.26:0.04

4 1.30+0.02

Coconut husks proved to be the best media when considering the plant w&l§ho(05 g¥ollowed

by wood scrapingsl(21+0.07 g) andhere was no significant difference between the tr@atments.
Clay stones showed the poorest weight gain of the @a8t@.03 ¢§. Coconut husk media showed the
highest number of leave49.00£0.58) leaf length 2.66£0.09 cm)leaf width (.46+0.03 cm)and
rhizome length{0.67+£0.09 cm)Wood scrapingnedia obtained the maximum root length which was
significantly different with other treatments.$3+0.98 cm)

Table 3.9-2 Growth performance with different treatments

Parameter Substrate Media(Treatments)
T1 (n=3) T2 (n=3) T3 (n=3) T4 (n=3)
Crushed stones| Coconut husks | Clay stones Wood
scrapings
Plant weight () 1.28+0.03 0.8+0.0% 1.21+0.07
1.02+0.05
Number of leaves 17.00+2.08° 19.00+0.58 13.33t1.2¢¢ 17.00+0.57°
(number)
Leaf length (cm) 2.00+0.1% 2.66+0.09 2.00+0.06 2.23+0.12
Leaf width (cm) 1.26+0.08 1.46+0.03 1.10+0.06 1.30+0.08
Rhizome length (cm) 0.66+0.00 0.67+0.09 0.37+0.07 0.63+0.03
Root length (cm) 2.80+0.70 3.56+0.38® 2.93+0.8% 5.53+0.98

Figure3.9-2 Plants cultured on different substrates
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Figure3.9-3 Growth performance with different treatments

Activity 2 - Biotechnological application of aquatic plants and seaweeds
Development of sterilization protocol forAponogeton cryspuand A. natans

There was no significant difference between thee8timents. But 100 % survival of the-gbant got
from the treatment which has applied 4% Clorox.

Fig. 3:Suvived ex plant oAponogton sp
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Selection of best medium composition fathallus growth of the SeaweedKappaphycus alvarezii)

The thallus initiation and development has shown only in medium supplemented with 0.5mg/L Albert
solution.

Fig 4:Ex- plant culture of seaweed

Activity 1- Study the growth performances of selected aquatianacrophytes in aquaponic
recirculating system

a.Study the effect of nutrient concentration for the growth performances of Anubias barteri var.
nana (pertite)
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According to the selected concentrations 0.005mg/L is the seitabkcentration and Anubias has very
low nutrient requirement.

b.Study the effect of substrate media for the growth performances of Anubias barteri var. nana
(pertite)

The results of the experiment concluded that the coconut husk media is the most sulistrite
which is a low cost, locally available media for the hydroponic cultivatioAnafbiasspp. and also
wood scrapings found to be an effective media when it is available in the environment.

Activity 2 -Biotechnological application of aquaticplants and seaweeds

Best medium coposition for thallus rgenaration and thallus growtlstealzed seawater with 4mg/L
Benzyl Adenine Purine and 0.5 mg/L Naphthalene Acetic Acid. which contain 0.5mg/L albert solution.

Recommendations

Further studies néleto be carried out by using other suitable concentration series and other locally
available substrate media.

Outcomes:
Production ofAnubias barterivar. nana(pertite) for community
OutPut:

Development of the culture techniques for better and sustaiaghkculture practices in Sri Lanka.

Constraints:

Due to the lockdown in March T"#fnost of the aquatic plants were died and continuous research work

al so affects. Thus some of the research parts co
year 2021.

Laboratory contamination occurred in month of June. Hence the tissue culture laboratory must be
condition to start for the research performance.

Effect for continuous research performance form the situation with Covoid 19 .

Financial Allocatim (Rs) :840,000.00
Financial progress (%): 99 Physical Progress (%): 60

3.10 Study on Disease prevalence in ornamental fish and cultured Tilapia.
Responsible Officer(s): A.D.W.R.Rajapakshe

Introduction:

Tilapia Lake Virus has beamerging disease of wild and farmed Tilapia in many countries including
three continents. As the surrounding countries are already affected by this pathogen, Sri Lanka has a
great risk to enter this pathogen and destroy the tilapia population. Tletcefuinuous surveillance

and monitoring needed for preventing and control this pathogen.

Diseases are one of the major constrain in ornamental industry. Among these diseases Bacterial, viral
and parasitic infections can be found. Parasitism is ottfeeahost impacting problems in aquaculture
industry. The effect of parasitism in fish result poor growth /production and the susceptibility to
secondaryinfections (Scholz,1999).Most parasitic disease s harm the quality of fish which directly affect
s the marketable price of fish. Ornamental industry people raised that metacercaria (Trematodes) and
gill flukes problems are severe at present in Sri Lanka.

Therefore attempt will be made to determine the prevalence of metacercaria and gill flolest in

common fresh water ornamental fish for the benefit of ornamental industry
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Objectives:

A Reduce the risk of TiLV introduction.
A Understanding the commonly encountered disease conditions in ornamental fishindustry.

Activities carried out (Methodology)

<K<K <K<K LKL

o Prevalences No. of Infected fiskx 100

Total no. of fish examined

Table 3.10-1 No of fish collected from each Aquarium

Literature survey on prevailing disease condition in Industry.
Selected aquaria from Colombo and Gampaha districts.
Collected Samples andinformation from each aquaria at monthly intervals ( 5 fish per
each species of Ornamental fish) and fidavhen informed by NAQDA(for TiLV).
Analyzed the samples in the laboratory and identified the parasite microscopically.
Conduct experiment in the laboratory for developing the therapeutic measures.

For Tilapia Lake virus, clinical andistopathological observations were carried out.
Prevalence % was calculated according to the following formula.

Month Aquarium No of Fish collected
Gold fish Carp
February Ragama 15 -
Negombo 04 06
Wattala 06 06
June Negombo 05 10
Wattala 05 05
Colombo 05 05
July Ragam 10 05
Negombo 05 05
Wattala 05 05
August Ragama 05 05
Negombo 06 06
Wattala 05 05
Colombo 05 05
September | Ragama 06 03
Negombo 05 06
Wattala 05 05
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Colombo 05 05

Total no. of 102 87
fish

Figure3.10-1 Fish samples from aquarium

Results

Total 102 gold fish and 87 koi carps have been collected throughout the experimental period (Table
1). Main parasites which were encountered in gold fish and KoicarpGesteocestus sp., Trichodina,
Dactylogyrus, Gyrodactylus and Ichthyoptheridligh prevelance% was recorded by Dactylogyrus
and Gyrodactylusn Negombo Aquarium. Comparing two fish species, infected parasites are higher in
Gold fish than Koi carp. Higher no of parasites were recorded in gold fish in Colombo and Negombo
aquaria .Less rpvalence % of each parasites were recorded in koi carp in Colombo Aquarium (Table
2). Dactylogyrus, CentrocestamdGyrodactylusnvere recorded in each aquaria.

Table3.102 Infected Parasite species & thEerevalence% of Gold fish and Carp in 4 Aquariums

Infected Prevalence% of parasite in Gold fish Prevalence% of parasite in Carp
Parasite

Ragama | Negombo | Wattala | Colombo | Ragama | Negombo | Wattala | Colombo
Centrocestus 63.63 23.80 28.57 14.28 16.66 26.08 38.09 7.14
sp.
Trichodina 9.09 47.61 38.09 28.57 ND 17.39 4.76 7.14
Dactylogyrus 27.27 78.57 52.38 35.71 50.0 47.82 4.76 14.28
Gyrodactylus 27.27 64.28 28.57 42.85 8.33 8.69 4.76 7.14
Ichthyoptherious| 18.18 28.57 9.52 14.28 8.33 4.34 ND 21.42

ND- Not Detected

Three Tilapia mortality were investigated in Wilachchiya wewa in Anuradapura , Minneriya wewa
and Ellewewa in polonnaruwa district. Tilapia fingerlings were collected from Dambulla and
Sewanapitiya hatcheries fimvestigation of TiLV. All the samples are negative for TiLV according to
clinically and histopathology.

According to the therapeutic experiments 2g/ | salt is effective for totally eradicdtiimpodina. and
GyrodactylugSkin Flukes).
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2g/L salt can besse for Controllingdactylogyrug(Gill Flukes) in mild infection. For higher infections
109/l salt dip is recommended.

Figure 3.10-2 Dual infection with Metacercaria & Gill Flukes and eexperiments in the Quarantine
section

Conclusions

Main parasites which were encountered in gold fish and Koi carps @@&m&ocestus sp.,
Trichodina, Dactylogyrus, Gyrodactylus and Ichthyoptherious.

Infected parasites are higher in Gold fish than Koi carp

2g/ | salt can be used effectively for eradicatifigchodina. and Gyrodactyluskin

Flukes).

10g/l Salt dip is recommended for eradicating Gill flukes.

Observed samples are negative for TiLV.

oo oo Do

Recommendations

A Salt treatments areffective for illeminating external parasites. Therefore, salt treatments are
recommended before selling fish.

A After infection ofCentrocestusreatments cannot be used as they are in inside the tissues.Problem
can be minimized by controlling snails andifey the birds dong.

A Each Tilapia mortalities should be checked for TiLV for reduce the risk of viral infection.

Outputs

1 Theraputic measures for erradicating Tnieodinaand skin flukes.
1 Most common external parasites in aquarium fish

outcomes

A No records for TiLV in Sri Lanka.
A Incensement of ornamental fish survival with the knowledge of chemical therapy

Constraints:
Unable to continue the project works due to COVD 19 impact.

Financial Allocation (Rs) :720,000.00
Financial progress (%): 99 Physical Progress (%): 64

3.11 Monitoring disease conditions of shrimp aquaculture industry in Sri Lanka
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Responsible Officer(s): P.P.M. Heenatigala
Introduction:

Infectious disease (White spot SyndrédnWSSV and Vibriosis)are the major limiting factor that

directly affect for the development of shrimp culture industry in Sri Lanka.White Spot Syndinme

(WSSV) is the causative agent of widespread disease related with high mortality rate in cultured shrimp.

It causes upo 100% mortality in commercial shrimp farmhouses, resulting in huge |d4bei®s in

Penaeus monodonccurs due to stress, high stocking density, unstable environment and Virion
particles. This study will provide necessary information such as undedinges for the disease
outbreaks, pathogenic bacterial species and suitable chemotherapeutants and control measures which
are required for better disease management practices in shrimp culture.

Objectives:

1 To identify the WSSV resistant shrimps.

1 To identify Vibrio species responsible for the luminous disease in cultured shrimp and
underline courses for the disease spread.

1 To monitor disease outbreaks in shrimp culture industry in Sri Lanka.

Activities carried out (Methodology)

Activity 1:
Identification of WSSV resistant shrimps

WSSV free shrimps (n = 59) from culture ponds at harvesting stage (north western province) was
collected from shrimp culture ponds in north western province to screen resiatiat.m

Background data was collected with the help of structured questionnaire.

PCR was conducted with commercial testkiQ 2000, to confirm whether the shrimps are free from
WSSV infection

PCR was conducted to screen the resistant marker.
Primers NM-F: 5Nj atcctctggagtggaaagca 3N;j
NM-R: 5Nj cacctgggctcaccttact 3N;j
Activity 2:

Identification of bacterial species responsible for vibriosis and undesboeses for luminescent
vibriosis outbreak

Post Larvae, Shrimps and water samples veslected from Luminous disease infected shrimp
hatcheries and ponds in north western province.

Isolation of Vibrio bacteria in TCBS media by spread plate technique
Identification of Luminous bacteria by observing bacterial colonies in the dark (figde
Obtaining pure cultures with the help of streak plate technique.

DNA extraction and performing PCR to amplify the 16S ribosomal (16S rRNA) gene locus using

uni ver sal primers (Primers: 8 F: 56 agagtét)tgatcc

(Figurei 1B).
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1500 bp

Figure3.11-1 (A) Luminous bacteria colonies in the dark (B) PCR amplicon of 16s RNA gene sequence
resolvedn agarose

Sequencing (Macro gene /Korea) & spediestification by NCBI BLAST.

Conduct antibiotic sensitivity tests by disc diffusion technique.

Water quality of the luminous disease infected pond and hatchery water was analyzed.
DO, pH and salintyvere measuredx situusing portable meters

NHs, Nos, Noz, PQ2 of the water samples were analysed by DR6000

Results

Activity 1: Identification of WSSV resistant shrimps

All samples collected (n = 59) were confirmed as WSSV negative by PCR.
All 59 samples were negative for the resistant gene marker.

Activity 2: Identification of bacterial species responsible for vibriosis and undechuoeses for
luminescent vibriosis outbreak

Luminous disease was mainly reported in

Decembei’ February (With low temperature)

Junei August (With high salinity)

All samples collectedwere positive for luminescence vibriosis.

17luminous disease inciden@9(cultures)- P. Monodonhatcheries

04 luminous disease incidence (19 culture®) Monodorculture ponds

02 luminous disease incidence (04 cultured). Vannameiculture ponds

62 bacteria cultures were isolated from shrimp hatcheries and farms and 37 were shown luminescence.

37 cultures showing luminescence were sequenced and 33 of themdemtifeed as luminous disease
causing bacteria. The species composition of the cultures identified was shown iii igure

V.campbelliwas identified as themost dominant species responsible for the luminous disease in shrimp
culture practises in Sri L&a.
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B V. harveyi
m V. Campbellii

m V. rotiferanious

Figure3.11-2 Species composition of the vibrio species identified responsible for the shrimp luminous
disease

Table3.11-1 Water quality parameters ofdlvibrio species isolated

Water quality parameter Bacteria species
V. campbeli V. harveyi V. rotiferianus

NH3 (mg/l) 0.03>5 0.03>5 0.03

Nitrate (Nq )(mg/]) 0.3-1.8 0.3-1.8 0.3

Nitrite (No, )(mg/l) 0.03- 0.09 0.02-0.9 0.03

-3

PO, (mgfl) 0.7-1.4 0.82- 1.4 1.23

Salinity (ppt) 25-28 25-28 27

pH 7.2-8.1 7.5-8.0 7.4

DO (mg/l) 10.8- 11.08 10.5-12.1 11.56
Conclusions

The study has indicated that the three vibrio bacteria sp&tieampbeli V. harveyi and V.
rotiferianus are responsible vibrio species for the luminous disease outbreaks in shrimp aquaculture
industry in Sri Lanka. Moreover low temperature and hidimisaenhance the disease spread in the
culture system. Use of antibiotics to camtiuminous bacteria has beow® ineffectivedue to the
emergence of resistant strains. Thus the best method would still be prevention, with particular
concentration on rigous water management and sanitation to prevent the entry of luminous vibrios
through the culture water.

Recommendations
Further research should be address to identify a suitable resistant marker against WSSV

Further research should be addresglémtify the gaps on rigorous water management practices and
sanitation activities carried out to prevent the entry of luminous vibrios in to the hatchery and farms
systems.

Outputs & outcomes

The data generated from this study will be used to develogb$eiidisease control measures for these
impediment diseases.

Data will aid in formulating and improving regulations for better disease management practices.
Facilitate to improve disease management programmes in shrimp culture industry.

Thereby minimize the losses from disease out breaks and increase the quality and quantity of production
and finally income from the industry.
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Ultimately safe guard the sustainability of shrimp aquaculture and shrimp production in Sri Lanka and
will ensurethe economical contribution from shrimp aquaculture to the national economy.

Constraints:

Covid-19 epidemic situation samplimgo u | cdrried out as scheduled
Lack of staff to conduct laboratory analysis
Delay in purchasing work

Financial Allocation(Rs) :305,000.00
Financial progress (%): 100 Physical Progress (%): 90

3.12 An Evaluation of Traditional Fishing Activities in Negombo Estuary, Bolgoda Lake,
Madu Ganga and Jaffna lagoon and Strategies for Proper Management.

Officer/s responsible  : M. Gammanpila&J. S. Jayanatha

Introduction

Smallscale coastal fisheries, an important source of income and food in many parts of the world,
particularly in developing countries, account for nearly 40% of world fish catches and provide direct
employment for more than 90% of the world fisher popoatMany smakscale fisheries in the world

are in crisis today due to ovexploitation of resources and failures to enforce the required management
options. In this context, importance of participatory approaches in fishery resource management,
alternaive to conventional centralized resource management, especially in-latensive, smaikcale
fisheries, in many parts of the world has been increasingly acknowledged. Consequently, in fisheries
management, attention has been directed towards actodgénvent of local communities in managing
nearshore coastal resources and fishers have a wealth of knowledge and long experience, which provide
valuable information for resource management of small scale fisheries in developing countries. In Sri
Lanka, tlere are several traditional coastal fisheries including stake net fishery in Negombo estuary,
kraal (Jakotu) fisheries in the Bolgoda lake and Madu Ganga estuary in western and southern Sri Lanka,
beach seine fisheries in nomlestern and southern progm in Sri Lanka and shrimp aquaculture
practices in the norttvestern province of Sri Lanka are also reported. However, most of these
community based fisheries management strategies have gradually began to fail due to the mechanization
of world fisheries ad fisher communities are challenged to preserve their traditions, fish resources and
livelihoods. The management strategies initiated by the government with a centralidedvtogontrol
approach were used to manage the declining fishery resourcdseyptwa, were largely unsuccessful

in the region.

Being traditional fishing practices, fishers are expected to possess mechanisms, which utilize traditional
ecological knowledge (TEK) of fishing communities for resource managerSexh traditional
ecological knowledge and customary management practices of community based management
techniques offer great promise for improving the condition of coastal environment and management of
fisheries. However, these traditional managementegfies are, in most situations, not on record, and
existing information does not give a complete overview of structure and functioning of fisheries.

Objectives

9 To evaluate and empirically verify traditional ecological knowledge
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9 To provide possible reaamendation for sustainable management of kraakdda) fisheries
in the Sri Lanka

Methodology

The study was conducted to assess community based management practices adopted by Kraal fishery
(Jakotu) in Bolgoda Lake, Madu Ganga and Jaffna lagoon in &rka.

A semistructured questionnaire was used in interviewinkila fishers and all the other people related

to the respective fishery of Bolgoda Lake, Madu Ganga and Jaffna lagoon with a view to assess the
existing fisheries management system. NeadBb@&nd 88% of fishers from Madu Ganga and Bolgoda
Lake areas were interviewed to collect fisheries information related to traditional fishery management
practices and socio demographic information of traditional fishers. The questionnaire was focused on
preliminary demographic information of their fishers including age, educational level, number of year
experience, indigenous knowledge in fishing operation, factors affect to shrimp harvest including
salinity, depth and distance from the sea, phases airnhe tycle and appreciation of fishing rights for
equity sharing of the resource. In addition to the questionnaire survey, group discussions and visual
observations were made during fishing practices. The questionnaire also contained statements to gather
information relevant to institutional robustness for averting common pool resources (CPR) dilemma in
the fishery.

Results

Sociedemographic profile of Jrotu fishers in Madu Ganga & Bolgoda Lake indicated that majority
of fishers (85%) were in more thaf gears age group and 35% fishers in Madu Ganga having over 30
years of experience in fishing. Many of them (57%) in Bolgoda lake have sufficient formal education
(up to G.C.E O/L). Almost all fishers interviewed, 94% and 71% of fishers in Madu Gangag&daol
Lake stated that the ownership ofijatu fishery was passed down from generation to generation. All
Jakotu fishers in Bolgoda Lake were engaged in other various livelihood activities. Fishing activities
and resources are voluntarily monitored byividlialFishers.

Though there is no proper legislation to define user boundarieskistudishers in all lagoons, mudti

layer institutional structure of Jeotu fishers in Jaffna lagoon was comparatively strong enough to own
decision making process. Tha-kbtu fishery in Madu Ganga estuary faces many challenges such as
lack of legalization, increase in the number of unauthorizédta, unplanned development activities,
development of tourism activities, environmental pollution and rapid urbanizatich. dect and
indirect issues are negatively effect on traditional user rights and livelihood of fishers.

Conclusion

The traditional community rights and institutional structure eka fishers in Madu Ganga &
Bolgoda Lake are not strong enough to madeponsible fisheries management compared wikotla
fisheries in Jaffna Lagoon.

Recommendations

Mapping of existing J&otu installed in Madu Ganga and Jaffna lagoon and scientifically define
maximum number of Jkotu could be operated and suitabledtions, that helps to regulate-kiztu
fishery in both lagoons.

Low compliance of several design principles in the fishing community indicating that establishment of

a coordinating body that involves of relevant stakeholders, Department of Fisheriesrsémin

local fisheries societies, local administrators, Coast Conservation Department, Forest and Wild Life
Department and the Sri Lanka Tourist Board necessary to manage the Madu Ganga wetland with special
attention on tourism and fishing activities.
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The community rights and institutional structure okatu fishers in Madu Ganga & Bolgoda Lake are
not strong enough to make responsible fisheries management. The uncertainty of institutions in a society
can be reduced byimposing formal and informal fllesr improvement of the current situation in the

Jakotu fishery, robust participation of the centralized management authorities is needed. As-such, co
management regimes through intervention of centralized management authorities that empower local
communties for using scientific and traditional ecological knowledge to make management decisions
are essentially needed to be implemented for sustainability of the fishery.

Immediate action need to regulate the operation of motorized boat and engine dapacityce speed
limits, time restriction, use of petrol engines for boat operators in Madu Ganga.

Regulate mesh size of-Batu (wing and cod end) as the 1 ¥ inches for theermbland 5/8 inch mesh
size recommended to use for the fence net (guide rezijding to the present gazette in Jaffna lagoon.

Removing of stake nets (&atu) fixed at the lagoon mouth and canal areas allow better circulation of
water and avoid disturbing migration pattern of fish and shrimps.

Strictly follow regulation of distancketween two j&otu are not less than 300m.

Limitation of number of J&otu and introducing of alternative livelihood activities including
mariculture activities and prepare zoning plan for mariculture activities (Sea bass, Sea cucumber, Sea
weed etc).

Outputs & outcomes
Identify constraints in traditional Jatu fisheries in Sri Lanka.

Recommendation for an effective management of traditionbtiafisheries in Sri Lanka.

Constraints:

Covid-19 pandemic situation project activities could cartried out nearly 4 months in 2020.

Financial Allocation (Rs) :230,000.00
Financial progress (%): 99 Physical Progress (%): 70

3.13 Culture based fisheries in perennial reservoirs; related to limnological studies in
selected reservoirs leading to optimmn stocking of fish
Responsible Officer(s): Amitha Adikari

Introduction:

Sri Lanka is reputed to have a very high density of reservoirs, estimated to be 171,271 ha. Fish seed
stocking programs of these reservoirs are governing mainly by governmentNbd@pDA). Due to

lacking of Information regarding the biological and limnological data of the reservoirs, presently
stocking programme of NAQDA determined based on the yield of the reservoirs. Therefore still
reservoir in county could not reach it optimurshfiproduction level and huge amount of natural foods

are wasted in numerous ways. Thus, this project is planning to study mainly the important
physicochemical characteristics, plankton and fish production potentials which required for economical
and sustaiable management of reservoir.

Objectives:
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1 To find out the general limnology (Physical and chemical properties) in selected reservoirs in

North western province.

9 To find out the plankton diversity, abundance and yearly variation in selected reservoirs in

North western province.

1 Tofind out the suitable fish species, combination and stocking densities

Activities carried out (Methodology):

Study area

This study was carried out in Daduruoya reservoir and Hakwatunawa reservoir in Kurunegala district
from Janary 2020 to December 2020. Morphometric characteristics, reservoir volume and the annul
outflows of the reservoirs were collected from database of the Department of Irrigation.

Selection of sampling site

Along the longitudinal gradients by considerogaichment characteristics and presence of inflow canals
five sampling locations were selected as the sampling stations. Three sampling points were selected
from each sampling location to obtain the maximum representation of the reservoirs.
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Figure3.131 Sampling location of Daduruoya reservoir

Sampling procedure:

Limnological data:
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Physicochemical and biological samples were collected once a month at three sampling site of each
sampling location of each reservoirs. Water temperature, pH, electrical conductivity, Secchi disc death,
and turbidity were measured in situ. The water sasnplere transported to the laboratory to analyze

for Dissolved oxygen concentration, total alkalinity, dissolved phosphorus, nitrate and nitrite, using
standard methods (APHA, 2013).

Biological data:

The acetone extraction method (APHA, 2013) was usedttyrdine the Chlorophyl concentration.

The water samples were filtered in situ through nitrocellulose membrane filters (0.45um; 47 mm
diameter) using a handeld filter apparatus. The filter papers with filtered particles were wrapped in
aluminium foiland brought to the laboratory for further analysis. All the samples were collected once
a month at a 0.5 m depth in the reservoirs.

Reservoirs plankton samples were collected once a month in study sites, using a phytoplankton (mesh
size 20um) and zooplaton (60um) nets. Plankton samples were collected preserved and analyzed
following the standard methods (Hann 1990; Verschuren et al.2000) and identified using standard
identification guides. Finally, the number of each individual in each species wasratadrfer the
calculation of relative abundance (RA). Plankton densities also were calculated using 1 ml sedgwick
counting cell.

Results:

The average water temperature of the reservoirs was ranging betweefC&2ZD.07C during the

study period. Therwas no significant change in average values of two reservoirs. The pH of reservoirs
was found to be alkaline during the study period, ranging frorm 618 and it was within the acceptance
range (6.588.5).

DO is an important indicator of ability of a veatbody to support aquatic life. Average DO value of the
reservoirs was not significant change, ranging from 6.5 mg/l to 8.4 mg/l and it was within the acceptance
rage (4mg/l).

The average value of turbidity and electrical conductivity of the reservenes ranging from 3.6 NTU
to 7.62 NTU and 219.0us to 338.0us respectively. Highest turbidity value was recorded in Daduuoya
reservoir as 7.62 NTU compared with Hakwatunawa reservaoir.

Alkalinity of the reservoirs was ranging from 96.96 mg/l to 167.061 mtpfich was within the
acceptable limits for better growth of fish and planktons (20 mg/l to 200 mg/l).

The concentration of nitrate and nitrite is indicator of level of micronutrients in water bodies and has
ability to support plant growth. High conceation of nitrate favored growth of phytoplankton. The
nitrite and nitrate values observed during the study period were between the ranges of 0.005 mg/l to
0.041 mg/l and 0.1 mg/l to 3.29 mg/l respectively. The values also within the acceptable range,
accepable range for nitrate is 10 to 40 mg/l and for nitrite 1 mg/l. These recorded values are favorable
for growth of phytoplankton.

Phosphate content in reservoirs may be due to release of phosphate from bottom sediment and organic
load of the water, thisétps in growth of the phytoplankton and weed in the reservoir. Phosphorus
values were range from 0.3 mg/l to 2.7 mg/l. Maximum values observed was 2.7 mg/l from
Hakwatunawa reservoir during the month of February to August (except April,May) (dry season).
Maximum values observed in Daduruoya reservoir during the same period was recorded as 2.4 mg/I.
But these values were recorded in the month of September as 0.58 mg/l and 0.4 mg/l Hakwatunawa
reservoir and Daduruoya reservoir respectively. Phosphorous \@lueservoirs wereabove the
acceptable level (0.005 mg/l to 0.05 mg/l) during the study period. Drought condition and low water
level may be reason for phosphorus levels increase.

Chlorophyll a concentration of reservoirs varies from 4.1 mgs8.1 mgm? during the study period.
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Planktons were collected from the study sites during the period of study. A totapbly#t®lankton

species and 24 zooplankton species were encountered from Daruruoya reservoir. Out of 79 identified
phytoplankton species, gnllO species were recorded with a relative abundance (RA) of more than
1%which includd_yngbyasp (12.3%)Ulothrix sp (10.04%)Staurastrunsp (4.47%)Cosmariunsp
(3.22%), Navicula sp (2.84%),Merismopediasp (2.13%),Microcystissp (1.65%),Pediastrumsp
(1.64%),Oo0ctstissp (1.42%) andCoelastrumsp (1.05%). Out of 24 identified zooplankton species,
only 9 species were recorded with a RA of more than 1%. Theyliarecyclopssp (61.82%)Arcella

sp (13.60%);hydorussp (6.47%)Leptodiaptomusp (3.536), Cyclopssp (2.79%)Moina (2.01%),
Paramoeciun{1.91%),Aglaodiaptomusp (1.86%) an@rachionussp (1.12%).

A total of 34phytgplankton species and 39 zooplankton species were encountered from Hakwatunawa
reservoir. Out of 34 identified phytoplankton species, only 13 species were recorded with a relative
abundance (RA) of more than 1%which includgngbyasp (12.58%),Cosmariumsp (12.06%),
Lepocinclissp (11.22%) Staurastrumsp (9.26%) Merismopediasp (8.73%) Nitzschiasp (8.21%),
Pediastrumsp (6.92%),Coelastrum(3.73%), Cyclotellasp (3.03%),00cystissp (2.04%) ,Navicula
(1.53%),Crymbellasp (1.29%) antllothrix sp (1.06%)Out of 39 identified zooplankton species, only

8 species were recorded with a RA of more than 1%. Theyala sp (36.10%),Cyclopssp
(11.68%), Leptodiaptomussp (11.31%), Microcyclops sp (10.81%), Chydorus sp (6.87%),
Aglaodiaptomusp (5.79%), Pamoecium sp (4.09%) and Brachionus sp (2.50%).

Average fish yield of the reservoirs range from 500 kg/month to 3000 kg/ ndlathia nilotica, Catla
catla, Macrobrachium rosenbergiLebeo rohiteandCrichinus mirigalawere the prominent species of
the catch. Recorded minor fish species &wentius bimaculatubystus vittatus,Glossogobius
giuris,and Heteropneustes fossilis.

Monthly sample collection could not complete due to the Corona pandemic situation of courdry. Thu
Seasonal variation of limnological parameters, plankton density and plankton abundance could not
completely examine throughout the ye8uitable fish species, combination and stocking densities
could not decideinder the limited available data.

Conclusions:
Complete conclusion can not be given becuase of limited availble data.
Recommendations:

This study needs to continue to next year to give recommendations on how to optimize the fish stocking
programe of the perennial resevoirs.

Outputs & outcomes

Outcome Increase fish harvest of the perennial water bodies

Output Sustainable and economical management of perennial water bodies
Constraints:

Unable to complete the study due to the Corona pandemic situation of the country.

Financial Allocatdn (Rs) :780,000.00
Financial progress (%): 100 Physical Progress (%): 62

3.14 Development of ornamental fish feed and ornamental fish culture at Panapitiya
Regional Research CenterNARA

Officer/s responsible : Mr. D. A. Athukorala ,M. Epasinghe Dr. K&.. Chalanika Dr. M. W. C. D.
Palliyaguru (VRI)
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Introduction

Ornamental fish industry has been identified as a foreign income generating option which could be
further developed by the policy making and sustainable expansion. However, currently there are some
immerging issues in the industry specially such as lackiality seeds, lack of quality ornamental fish
brooders and lack of cost effective quality ornamental fish feeds in the local market. Therefore, this
project is mainly focused on the development of -effgtctive quality ornamental fish feed and the
introduction of quality ornamental fish brooders for small scale ornamental fish farmers. As there are
provincial smalscale ornamental fish feed producers in Sri Lanka it is also hope to transfer the
identified formulas to them and empower them with ourr&eh knowhow on the feed development.

Objectives:

objectives of the project are to develop eei$ective quality feeds for guppy and other popular
ornamental fish, introducsuchfish feeds to smakcale ornamental fish farmers, to minimize the
importation of ornamental fish feeds, to Supply good qualittamental fistbrooders for ornamental
fish farmers and to improve the quality of ornamental fish produced by-soaddl fish farmers, to
generate income for NARA by producing and selling ornaméistafeeds.

Activities carried out:

Proximate composition of feed ingredients were analy@2iial feeds for Guppy fish were formulated

and produced. 05 Platy varities, 05 Swordtail varities, 01 new Gyppy varities and Koi carp fish were
produced and sdl as juvenile fish, adult fish and brooder fish for srmsallle fish farmers. 03
formulated ornamental fish feed typ@éursery, Grower/02 mm and Grower/Smmere formulated,
produced After being used for the internal ponds the excess feed productiosoldam the farmers.
Income generated by selling fish feeds was handed over to NARA head office. Considering the feedback
of farmers the feed formulas were further revised.

Remarks:

Guppy fish feed experimental trials could not be completed due toathidity of obtaining Guppy fish

fry from the relevant private fish hatchery during the Keifd epidemic time. However, able to
obtained the required Guppy fish fry from the hatchery later and start the feed experimental trials on
2021.01.06.

Results:
Table 3.141 Fish fish Sales

Month Income (Rs) Month Income(Rs)
Jan 23,04900 July 48,48000
Feb 22,225.00 Aug 13,97500
Mar 7,660.00 Sep 8,42000
Apr - Oct 10,87000
May - Nov 60.00

June 6,27000 Dec 32,64000

Income from fish sale: R4.73,64900

Table3.14-2 Ornamental Fish&ed Sales

Month Income(Rs) Month Income(Rs)
Jan 15,42000 July 23,21500
Feb 22,327.50 Aug 22,262.50
Mar 8,380.00 Sep 12,760.00
Apr - Oct 15,17000
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May 18,610.00 Nov 22,39500
June 33,61500 Dec 25,20000

Income fronmfish feed sale: R£19,355.00
Total IncomeRs. 393,004.00
Output

1 Developed ornamental fish feed formulas
i Economical ornamental fish feeds fanamental fish farmers
1 Quality ornamental fish brooders and other ornamental fish stages for ornamental fish farmers.

Outcome

1 Increased production of quality ornamental fish and locally made economical ornamental fish
feeds
1 Reduction of money spend to &gn ornamental fish feeds

Constrains

1 Insufficient number of helpers and other staff for the centre
1 Insufficient water supply in dry weather period which led to low ornamental fish production.
1 Inability to obtain required fish fry for feed trials during\v@19 period.

Financial Allocation (Rs) :140,000.00
Financial progress (%): 81 Physical Progress (%): 79
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4 Institute PostHarvest Technology

4.1 Enhancement of quality of fish handled in multiday boats, monitoring safety of
shellfish andantimicrobial resistance in aquatic environment

Officer responsible : K.W.S. Ariyawansa, Pavithra Ginigaddarage, K.G.S Nirbadha, M.G.C.R
Wijesinghe

Activity 1
Modifications in multiday boats
Introduction

The quality of fish landings igenerally poor and fish spoilage is high particularly in the landings of
multi-day boats. This is due to lack of proper fish landing and quality maintenance facilities on board
the vessels and the lack of knowledge of fish handling anehapgest practies. Most multiday boats

still aim at higher volumes and only a small portion of the landings meet the required quality standards.
This has serious implications on the export trade, local supplies of fresh fish and producer prices. And
also it is a need tsupply wholesome fish and fishery products to local consumers as well. This quality
loss accounts for a significant economic loss. From previous studies done at NARA it has been found
that 30%- 40% of fish are in unacceptable quality at the most fisharipours around Sri Lanka and

the prevention of these losses is a major problem that needs to be addressed without delay.

Methodology

Preliminary steps have been taken to modify fish holds and storage in multiday fishinin loees

ensure the qualityfahe fish harvested in multiday fisheries across Sri Lanka. Hence, ceremonial
signing of an agreement among the National Aquatic Resources Research and Development Agency
(NARA), the National Engineering Research and Development Centre (NERDC) and #rénie

of Fisheries and Aquatic Resources (DFAR) for the designing and development of refrigeration system
with storage facility for existing multiday fishing boats took place on the 15th of July 2020 at the
Ministry of Fisheries and Aquatic Resources.egRlar meetings were conducted, field visits to
Negombo, Dickowita, Mirrissa and Kudawella fishery harbours and ice plants in Mirissa were carried
out in order to gather required information and research activities related to chilled water storage,
refrigeration storage and ice storage were carried out.

Results

Under refrigeration condition within 7 hrs core temperature of Skipjack tuna reachetC.to 0
Modifications are being carried out by engineers attached to NERDC. 2 boats are being modified and
estimated cost for modifications are 8.5 M and 9.5M.
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Figure4.1-1. Signing of an agreement among NARA, NERDC DFAR

Activity 2
Multispectral Imaging for Automated Fish Quality Grading
Introduction

Fish quality grading plays a major role in the fisheries industry. Since fishermen tend to spend five to
six days or even months in the sea, the quality of the harvest depends on the duration it takes to reach
inland after harvesting. The present methodratling fish is by physical inspection. Hence, the results

are human dependent and vary with experience and knowledge of the investigator. Since the reliability
of the traditional method of quality assurance is questionable, the need for an accuratabled r
method is on demand. Since a multispectral imaging system allows to extract mordewdtro
information over traditional imaging systems, so it can be utilized in fish quality grading more
effectively.Steps have been taken to assess the fisktyquaing multispectral imaging.

Methodology

NARA has collaboration witlsensibility (Pvt) Ltd. which is Al Technology Company based in Hatch
Works (Pvt) Ltd. No. 14 Baron Jayatilleka Mawatha, Colombo 01,Sri Lavilslispectral images from
two gradesofi Ski pj ack Tunad have already been taken.

Results

Digital App has been developed for identification of good quality and bad quality (2 grades) of Skipjack
tuna fish. Validation of app is in progress.

Activity 3
Studying antimicrobial resistant in shrimp culture environment
Introduction

Bacterial, viral, fungal and parasitic diseases are the major causes of shrimp /ornamental farm mortality
and production losses in hatcheries and culture systems. Antibiotics are commonly used to control the
bacterid populations in hatcheries and farms. However these antibiotics are ap@tdacmanner

with consequences leading to alteration of microbial communities and the generationrestsizgnce

strains of bacteria. Antibiotics could leave residueshimmgs, culture environment of shrimps which

could have implications in human health. Hence it is important to be aware about the gravity of the
situation in Sri Lanka and to take prompt action.
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Methodology

To study the antimicrobial sensitivity in shringoilture environment shrimps, water and sediment
samples were collected from five farms (Mangalaeliya farm, Maikkulama farm, Udappuwa farm,
Palanchikulama farm and Shwethapura farm) located in Puttalam diBtgoti was isolated from
samples and sensitiy was tested against different familiesL&tams: Amoxicillin (AMX;30uQ);
Tetracycline: Tetracycline (TE;30ug) and Oxytetracycline (OTC;30ug); Macrolides: Erythromycin
(E;15ug), Chloramphenicol (C;30ug). Diskffusion method was performed to analyaetibiotic
susceptibility.

Figure4.1-2 Picture: Sampling locations
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Figure4.1-3 Antibiotic Resistance d.coli(S Sensitive, RResistant,-lintermediate resistance

Results

In shrimp tissues, mean values of TCC, TFCC,Eneblicount ranged from 0.4 to 41.9 most probable
number (MPN)/g, 0.2 to 27.9 (MPN)/g, and 0 to 27.9 (MPN)/g, respectively. In pond water samples,
TCC, TFCC, andE. coli count ranged 188.8 (MPN)/100ml, 5.&3.7 (MPN)/200ml and O
22(MPN)/100ml, respectively arnid bottom sediments ranged @l% (MPN)/g, 0.20.8 (MPN)/g, and

0-0.4 (MPN)/g, respectively. A total of &. coli wereisolated and 48 isolates (71.64%) were resistant

to at least one drug out of the total number. A high index of resistance to E 70515606 was reported.

In contrast, none of thie. coliisolates was resistant to C (30ug). Multidrug resistance to two or more
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antibiotics was observed in 24 isolates. Multiple antibiotic resistance index varied within the range of
0 to 0.8 for the antibiacs used.

Conclusions

The high range of coliform count proved that unclean water of lagoons and high indices of resistance
and multidrugresistank.coli strains may be a consequencénappropriataise of antibiotics.

Activity 4
Microbiological quality of water in oyster growing areas Negombo
Introduction

Bivalves are filter feeders able to ingest particles in suspension that may carry pathogenic
microorganisms. Microorganisms like Colforms, includischerichia coli andFaecal streptococci

are indcators of faecal pollution. The microbiological quality of bivalves becomes one of great public
health significance. Negombo lagoon in Sri Lanka has identified as a potential site for bivalve
cultivation and farming could be promoted as additional incanmedmmunities. If these farms are to
produce bivalves for local or export market, they should be in compliance with the microbial standards.
Therefore, the safety of bivalves is monitored and necessary information will be shared with
stakeholders in ord¢o uplift the industry.

Methodology

Water samples (two samples from each location) were collected from 3 locations in Negomo lagoon
(Munnakarei, Talahena and Aluthkuruwia)evaluate the microbiological quality of Negombo lagoon
water for potential oystegrowing.Water samples were analyzed for total bacterial counts (TBC) by the
pour plate technique on plate count agar using SLS183éc, 1:2013/ISO 483B:2013(E) method.
Indicator organisms such as total coliforms, Faecal coliformd&aalderichia col(E. col) were tested

using methods given in SLS Standard 1461 Part 1/ Section 3:2013 which are adopted by the laboratory
with accreditation status as per ISO/IEC 17025 standard. MacConkey broth, Brilliant Green Bile Broth
and Peptone water were employedletermine the most probable number (MPN) perraD®f total
coliforms, faecal coliforms, as well &coliespectively, using a fiveube multipledilution technique.

Results

Density of all three types of faecal origin indicators present in water ssuaupddysed were expressed
as Most Probable Number (MPN) per 100 millilitres (100 mL) as shown in Table 1.

Table4.1-1 Microbiological quality of water samples

Sample Level of indicator organisms (MPN/100mL) Total Bacterial
Number Total coliforms | Faecal coliforms | E.coli Count(cfu/ml)

01 900 130 130 7.0x 16

02 1800+ 1600 55 3.9x 106

03 80 50 17 1.9x 16

04 35 13 13 3.6 x1G

05 900 45 35 3.4x16

06 1800+ 175 80 3.0x16

1, 2 from Munnakarei 3,4 from Talahene, 5,6 from Aluthkuruwa
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According to the obtained results of water samples, it can be seen that all samples are contaminated
with total coliforms, faecal coliforms arilcoliWater samplel and 2 were collected from Munakkarei

area and sample number 5 and 6 from Aluthkuruwa dris@gombo lagoon and results show water is
highly contaminated with total coliforms, faecal coliforms &doli. Samples from Thalahena were
moderately contaminated compared to other two sites.

Conclusions

According to microbiological resultstheseareaan be c¢cl assi fied as class @
fish harvesting area classification criteffaesent study revealed that microbiological quality of water

in potential sites are not up to required standadd showing the need of depuration before
consumption by using very effective system comprise of UV filters, sand filters, charcoal filters, cotton

filters, etc. These results also indicate the need for monitoring the quality of raw oysters, including the
programs for good mollusk manipulationdamanagement practices.

Financial Allocation (Rs) :1,330,000.00
Financial progress (%)100 Physical Progress (%635

4.2 Investigation of incidences of histamine forming bacteria in chilled Yellow fin tuna
(Thunnus albacares) in export fishery industryof Sri Lanka

Officer responsible : Pavithra Ginigaddarage, G.J. Ganegama Arachchi, K.W.S. Ariyawansa

Introduction

Bacterial contaminations along fish supply chain play a key role since it is very important to supply
good quality safdishery products to the consumer. Measures should be taken to reduce bacterial
contaminations along the fish supply chain as fish, contaminated with certain bacteria when consumed
may lead to serious illnesses such as gastrointestinal diseases and &igtrioation. Therefore,

this study aimed at investigating bacterial contaminations and isolation of histamine forming bacteria
at identified control points in multiday boats landed at Negombo and Trincomalee fishery harbours.

Methodology

Sample colleébn points from multiday boats (MDB) included ice (n= 30) from fish holds and chilled
transport vehicles (n=30); swabs from fish holds (n=30), decks (n=30); and the skin of yellowfin tuna
(n=30). Presumptive histamine forming bacteria were isolated bguiating the samples on Nivens
medium and Violet Red Bile Glucose (VRBG) agar. Plates were incubated at different temperatures (37
and 25 °C) in order to isolate bacteria that have the ability to form histamine at different temperatures.
Histamine formingability of bacteria isolates were confirmed by measuring histamine levels in broth
cultures grown in trypticase soy broth (TSB) supplemented with L:Bfistidine at different
temperatures. Histamine content was measured by using AOAC 977.13 nie@iRdva done for

those isolates to amplified histidine decarboxylase gene (709 bp) as described in 8lakigs2003.

API 20E test kit was used to identify the isolates biochemically and further confirmation of the identities
were done by amplifying and sequéng approximately 1400 bp of the 16S ribosomal DNA (rDNA)

for bacteria.PCR product samples were sent to Macrogen Korea for DNA sequencing.
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Results

Average Enterobacteriaceae counts of fish skin, boat deck and fish hold were found to be 2.6 x
10°(range7.5x 13- 3.5 x 10), 9.6 x 16and 7.6 x 1OCFU/cn?, respectively. Ice samples drawn from
chilled transport vehicles had an average Enterobacteriaceae count of €&%/hAL and ice samples
collected from fish holds had 8.6 x'@FU/mL. From the isolated bacterial cultures from Negombo
fishery harbor majority (88.8%) weRseudomonaspp. which formed low amounts (less than 30 ppm)

of histamine in the brotiMorganellamorganiénde=.coliwere isolated from an ice sample collectedfro

fish hold and ice sample collected from chilled transport vehicle, respectively.

Bacterial species identification of samples collected from Trincomalee fishery harbor is in progress.

Shelf life study of Yellowfin tuna to assess the histamine formaticaind isolate histamine forming
bacteria

Apart from the sample collection from fishery harbours a shelf life study was carried out to analyse the
histamine formation and isolate histamine forming bacteria in chill storage.

Methodology

Fresh yellowfin tunaamples (n=21) were obtained from a fish processing establishment in January,
2020 and samples were stored at chilled condition$ {G) the same way that the cold chain is
maintained. Samples were analysed at thi@eintervals for histamine content, aleic plate count,
Enterobacteriaceae count (VRBA medium) and histamine forming bacteria on Nivens medium. Plates
were incubated at different temperatures (37, 25 and 7 °C).

Results

The average histamine content of the samples was 2 ppmiaititdestage and it reached 30 ppm on
the 18" day. Average Aerobic Plate count (APC) at 37 °C, 25 °C and 7 °C varied from 21®x10
1.3x10 CFU/g, 2.0x18to 8.0x16 CFU/g and 2.5x10to 9.0x16 CFU/g, respectively. Average
Enterobacteriaceae count & &, 25 °C and 7 °C varied from 5.0%16 2.0x16 CFU/g, 3.2x18to
2.1x10¢ CFU/g and 3.0x10to 2.5x16 CFU/g, respectively. Fourteen histamine forming bacterial
isolates were identified which produced histamine less than 100 ppm in the 1-histidine
supplemented tripticase soy broth. Isolated bacterial species were recofdrasnasp. (4/14),
Pseudomonasp. (7/14) Psychrobactesp. (1/14) and/ibrio sp. (2/14). Though the histamine content
of the tested fish samples increased with the numibeays, it did not reach toxic levels and isolated
histamine forming bacteria did not produce toxic amounts of histamine in the histidine broth.
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Variation of histamine content with no. of days
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Conclusions

Although majority of isolated bacteria wdPeeudomonaspp. &ad showed a weak histamine formation
in the histidine broth it is a good indication that measures should be taken to reduce the bacterial load
from direct fish contacting surfaces since they are considered as spoilage bacteria as well.

Financial Allocation(Rs) :1,520,000.00
Financial progress (%): 100 Physical Progress (%): 85

4.3 Extraction and characterization of Protein and bioactive peptides using Yellow fin
Tuna (Thunnusalbacares) fish waste
Officer responsible: Suseemdriyarathna

Introduction:

Fish protein is a very valuable and expensive food component which has high demand, due to its
nutritional values and health benefits therefore developing techniques to utilize low cost, underutilized
and abundant fish proteinwwaes to full fill this gap is a timely requirement. Yellow fin tuna is one of

the main fish verities exported from Sri Lanka and it generates significant amount of fish wastes (fish
skin, bone, head, viscera, dark meat) during processing for the exp&gtntash skin, bones and
viscera are discarding without proper usage creating environmental pollutions while other type of waste
selling for low price. These valuable resources are considered as waste due to lack of knowledge of
product development newnovation and technology. Therefore, this project was designed to find value
addition technology for the fish waste especially target on the Yellow fin tuna fish wastes generate in
the export related industry.

Objectives:
Development an efficient protoktto extract protein and peptide using Yellow fin tuna fish waste

Characterization of proteins /peptides extracted.

Methodology

Yellow fin tuna skin and gut were collected as raw materials (fr@ealfood Negambo) for protein
extraction trials.

Trails were conducted using two methods

Method-1

Commercially available pepsin enzyme was used to extract protein/peptide from Yellow fin Tuna fish
skin.

Method-2
Yellow fin Tuna gut extract was used to extract protein instead of commeraiadiiable pepsin
enzyme

Stepl: Preparation of gut extract and activation of pepsin enzyme.

Step2 : Extraction of protein and peptide by using tuna gut extract .
Characterization was carried out for
Determination of molecular weight of proteipsptides

Method SDS PAGE analysisLaemmli 197D
Determination of antioxidant properties of proteins/peptides

DPPH scavenging methéd AOAC 2012.04)
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Results

Table4.3-1 Proximate composition of yellow fin tuna skin

Moisture (%) Protein (%) Dry matter (%)
61.6 20.6 16.8
Table4.3-2 Protein yield obtained from developed protocol
Method-1 Method-2
Yield (%) 12 7

Charactrerization

Characterization part of the project was started and analyzed for SDS page and antioxidant properties.
Several trials were conducted, and it was not success enough to make strong recommendation.

Conclusions

Yellowfin Tuna skin can be used to extractadprotein/peptides without discarding as a waste.
Yellowfin Tuna gut extract can be used for extraction of protein/peptides from the yellowfin Tuna fish
skin instead of commercillay available pepsine enzyme.

Recommendations

Characterization part of the project could not complete as scheduled due to thdd @ peaiddemic
therefore it should be continued further to make strong recommendations.

Outputs & outcomes

There is a possibility to produce around 60,000 kg of fish prgivder annually using Yellow fin
Tuna fish skin discarded by the processing factories and estimated market value of the product will be
about 300 M LKR.

Financial Allocation (Rs) :450,000.00
Financial progress (%): 97 Physical Progress (%): 75

4.4 Devebpment and commercialization of fish / seaweed products and extraction of
bioactive compounds from seaweeds

Activity 1: Development of seaweed based vegetarian sausages and Evaluation of quality
parameters

Officer responsible : P.SJayasinghe

Vegetarianism is the practice of abstaining from meat based foods. However, sausage which is a minced
meat food item is preferred by all types of consumers due to its unique sensory properties. Thereby, this
study was planned to develop a vegiein sausage from locally available seawéa@gilaria edulig
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and oyster mushrooniPleurotus ostreatys The experiment was laid out @ompletelyRandomized

Design in triplicates which consisted with six treatments incorporating different ratios bfouoms

(MR) and seaweed (SW) (w/w); 60% MR + 20% SW, 50% MR + 30% SW, 40% MR + 40% SW, 30%
MR + 50% SW, 0% MR + 80% SW and 80% MR + 0% SW. Samples were vacuum packaged and
stored at-24°C. Proximate composition, energy value and iodine content were evhluate
Microbiological quality and pH were analyzed im2eks intervals for 150 days. Sensory evaluation

was conducted with 15 trained panelists adopting Friedman test. Parametric data were analyzed using
Analysis of Variance. The sensory results revealed5®® MR + 30% SW treatment had the highest
scores for all sensory attributes. It consisted of 3.93+ 0.16% crude fat, 8.59+ 0.87%bce 851 +

0.03% crude protein, 8.21 + 1.17% carbohydr@868+ 2.02 kcal/100 g energy and 1.53+ 0.12 thgL

iodine content.The yeast and mould were not detected and total plate count was 777 DFidby

and further decreased in acco f@dg)doeaperioddilsd he Sri
days at-24°C storage. pH was significantly reduced { 0 ) i the storage period however, it was

within the acceptable limit. In conclusion, vegetarian sausage incorporated 50% MR with 30% SW
(w/w) has better organoleptic and nutritional properties and can be stegiGtn vacuum packed
conditions for 150 dagy/without any quality deterioration.

Consultancy services provided to the company Premadasas Agri Pvt (Ltd)

Compare the effect of different drying methods on the textural, physical, chemical and proximate
composition of raw Kappaphycus alverazpaweed semi refined carrageenan and refined
carrageenan.

SemiRefined Carrageenan was obtained by the treatment of the culture strains of seaweed
Kappaphycus alverazif the class Rhodophyceae (red seaweeds) by removing impurities and fresh
water washing andrying. According to the findings Semi refined carrageenan extracted from raw dried
Kappaphycus alverazinoisture. ash, gel strength and pH values compatible with the FAO (1992)
market standards and also Asian standards (attaghdthe required specifiation for appearance was

tiny yellowish color for semi refined and refined carrageenan. The most similar appearance whitish
yellow was observed in sun dried and solar dried semi refined carrageenan in the present experiment.
The highest protein content wabserved in raw seaweed dried in solar dryer than other methods. The
solar dried and sun dried semi refined carrageenan showed higher gel strength and other textural
properties than oven drying method. It can be concluded that most profitable ancde i
methods for processing semi refined carrageenan is sun drying and dry in using a solar dryer.

other developed seaweed based products:

Seaweed based biscuits, seaweed based Aloe vera drinks, and seaweed based pizza. Seaweed based
murruku etc.

Activity 2 : Application of Bio-Nanotechnology in Value Addition to Aquatic Resources :
Preliminary study on analysis of bioactive compounds from selective marine sponges (Marine
fauna) and seaweeds (Marine flora)

Officer/s responsible: K.G.S Nirbadha, M.G.GMjesinghe

The Ocean, which is called the 6é6mother of origin
products that are mainly accumulated in living organisms. Several of these compounds show
pharmacological activities and are helpful for the inenind discovery of bioactive compounds,

primarily for deadly diseases like cancer, acquired imrdefaiency syndrome (AIDS), arthritis, etc.,
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while other compounds have been developed as analgesics or to treat inflammation, etc. The lifesaving
drugs ae mainly found abundantly in microorganisms, algae and invertebrates, while they are scarce in
vertebrates. Modern technologies have opened vast areas of research for the extraction of bioactive,
biomedical compounds from oceans and seas. Many bioactimpotmds have been extracted from
various marine animals like tunicates, sponges, soft corals, echinoderms, sea hares, nudibranchs,
bryozoans, sea slugs and a few others (Harvey, 2000). Among these, the sessile invertebrates like
sponges, bryozoans and tceies are better candidate species for extraction of rrdenieed
secondary metabolites with drug leads (Falukner, 2002). Seaweeds are abundant in the intertidal zones
and in clear tropical waters. Marine algae have received comparatively less bidésstigna In

addition, there are a number of seaweeds with economic potential. It will be of great significance if
these species could be the major role players in drug development. The marine pharmacy currently
holds more than 35000 marhderived biologtal samples, with approximately 150 compounds to be
cytotoxic against the tumour cells. Some of the prominent anticancer compounds in clinical trials
include yondelis, bryostatih, squalamine, aplidin, dolastatl® (Joseph and Sujatha, 2011). In
generalNatural Products have long been used as food, fragrances, pigments, insecticides, medicines,
etc. Marine organisms comprising approximately half of the total biodiversity on the earth and the
marine ecosystem are considered as the greatest source tedisseful therapeutics (Blunt et al.,

2005). Marine biotechnology is the science in which marine organisms are used in full or partially to
make or modify products, to improve plants or animals or to develop microorganisms for specific uses.

The projectof preliminary study on analysis of bioactive compounds from selective marine sponges
(Marine fauna) and seaweeds (Marine flora) was carried out to identify specific bioactive compounds
in seaweeds and marine sponges around Sri Lanka. During the studyed®ssof seaweeds
(Kappaphycus alverezislacilaria verrucosa Caulerpa racemosdadina boergeseniActinotrichia

fragilis, Sargassum turbinatifoliumAnphiroa ancepsAvrainvillea amadelphaHalimeda opuntia
Turbinaria ornatg and nearly one hundreaf specimens/samples of marine sponges were collected
from several locations in Sri Lankan waters. Seaweed samples were identified locally using specific
keys and the marine sponges samples were identified with assistance of Naturalis bio diversity centre,
Leiden, Netherlands. Phytochemical profiles of seaweeds and zoochemical profile of marine sponge of
Xestospongia testudinari@arrel sponge) were carried out in analytical chemistry laboratory, IPHT,
NARA.

Figure 4.41 Xestospongia testudinari Figure4.4-2 Seaweeds collection from Jaffna sea
(Barrel sponge) in Negombo location.

The basic chemical groups of bio active compound (Terpenoids, Flavonoids, Steroids, Glycosides,
Phlobatannins, Proteins) were identified using appropriate testing methods (Salkowski test, Alkaline
Regent test, Librmann test, Precipitate test, Xanthoprotein test). Ethanol was used as a solvent system
for the preparation of the extract of seaweeds. The ethanolic extracts of seaweeds were undergone to
the qualitatively phytochemical test by means of typical measkhggochemical analysis shows the
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presence of alkaloids, tannins, steroids, flavonoids, and carbohydrates, whereas proteins, free amino
acids and saponins were found to be absent. The results of the study may lead a foundation for the
further studies on tise seaweeds and sponges. The Gas Chromatography Mass Spectrosddy (GC
analysis will be done for the next year due to continuity of project. Bioactive compounds interpretation
of the spectrum obtaining using @@S analysis will be perform by comparingth data base and

using phytochemical standards. The project will be continued for the year of 2021.

Financial Allocation (Rs) :1,490,000.00
Financial progress (%): 100 Physical Progress (%): 65

4.5 Development of capacities of Laboratories

Officer responsible : K.W.S. Ariyawansa, Pavithra Ginigaddarage, K.G.S
Nirbadha, M.G.C.R Wijesinghe

Arrangements were made to calibrate equipment in laboratories such as incubators, water bath, ovens,
autoclaves, balances, refrigerators and fredzgithe Sri Lanka Standards Institute. HPLC machine

uses for Histamine analysis was repaired and it is in order and fish samples from industry are being
accepted for analysis. Proficiency Test samples for Histamine method validation was purchased from
FAPAS UK and PT samples were analyzed in analytical chemistry laboratory. PT results were in
satisfactory range. Chemicals, Standards and reference materials necessary for amino acid profile
analysis and fatty acid profile analysis have been requested atilll imder purchasing procedure.
Arrangements have been made to service equipment (Crude fiber analyzer, dietary fiber analyzer, bomb
calorimeter and oil extraction system) in analytical chemistry laboratory and renew service agreements
for the preventie maintenance of equipment.

Financial Allocation (Rs) :850,000.00
Financial progress (%): 99 Physical Progress (%): 65
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5 Environmental Studies Division

5.1 Investigation of causes for emergency incidents such as Oil spills, algal blooms and
fish kills (Emergency Studies)

Environmental emergency incidents including sudden occurrence of fish kills, oil spills, pollution of
water bodies with toxic substances, and algal blooms are very prevalent in the aquatic environments of
Sri Lanka. These kindsf incidents were reported mostly with sensational media headlines and mass
public protests. Their impacts can be inevitable and long lasting, and it is our utmost responsibility to
prevent them from reoccurring and deal with them effectively when thayr.oBARA receives
information regarding emergency incidents through different source of information such as public,
media, and relevant authorities. And NARA receives many requests from the public, different parties
including government institutions to iestigate and provide scientific reports based on the site
inspection, field investigation, and laboratory analysis to reduce the negative impacts. Officers belong
to other divisions of NARA such as IARAD, IPHT, MBRD and FTD also collaborate with ESD during
the field investigations and reporting depending on relevancy. Total of seventeen emergency studies
were carried out throughout the year, 2020.

Main objective

To identify and investigate the major causes for environmental emergencies and provide
recommendtion in the form of report, media release, and executive summaries to the relevant
authorities.

No | Date of Incident Causes of the Output
Investigation emergency situation
1 11" Feb 2020 | Fish kill at Cause of the situation | Report including
Beira Lake was found to be recommendations was

(Cinnamon reduction in DO due | provided to the relevant
Lake Hotel) to increased sediment | authority

load and eutrophic
condition.

2 March and | Study of the | To identify the present| It is recommended to
July, 2020 distribution trend in stake net| continue the study during
and impacts | fishery, density and|the peak season for
of the stake distribution of stake | different species in order
net (jakotu) nets and their impactg to identify the density and

fishery in on environment and| distribution thus the

Trincomalee | fisheries aspects in| impacts of stake net

district Trincomale district, | fishery in Trincomalee
Sri Lanka. district.

3 29"Apr 2020 Changes of Quality of water in A report was submitted
water quality | Kelani river had to relevant adtorities

in Kelani improved due to the
river during reduction of human
COVID-19 activities and disposal
outbreak of industrial effluents
during national
lockdown.
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4 13" May 2020 | Coastal water | Quality of water in According to the
monitoring western and southern | Physicachemical
study in the coastal stretch had analysis of coastal
western and | improved due to the waters, it can be
southern reduction of human concluded that coastal
coastal activities and disposal | water is good for fish
stretch of industrial effluents | and aquatic life
during national
lockdown
5 13" May 2020 | Water quality | Quality of water in Coastal weer is good for
analysis of western and southern | fish and aquatic life.
some coast had improved However, since the
selected due to the reduction of| present study is a one
locations of human activities and | time analysis, a better
Western and | disposal of industrial | conclusion about the
southern effluents during west and south coastal
coast national lockdown waters may be
determined by longerm
research
6 8"Jun 2020 Large Cause of the situation | Field investigation was
amount of was found to be either| done and the report was
garbage piled | changes in wind submitted to relevant
up at Mount | direction and sea authority
Lavinia water movements or
Beach man imposed factors.
7 7M9"Jul 2020 | Fish Cause of the situation | Investigation report with
mortality in was found to be recommendations were
Seeduwa oxygen depletion due | provided to the relevant
to high concentration | authorites.
of organic pollutants
and sediment load
caused by heavy
rainfall.
8 239ul 2020 Fish kill in Cause of the situation | Field investigation was
Bolgoda lake | was found to be done and the report with
sudden adverse recommendations was
changes in the water | submitted to relevant
due to heavy rainfall | authority
9 12"Aug 2020 Fish kill in Fish mortality was Investigation report with
Main pond of | suspected to be recommendationgere
Waters Edge, | occurred due to the provided to the relevant
Battaramulla | poor quality or toxic authorities (Management
condition due to of Waters Edge).
inclusion of chlorine
based disinfectants in
the water
10 | 31%Aug 2020 Colour Cause of the situation | Field investigation and

change of sea
watert
Dehiwala

and Agulana

was found to be the
presence of single cell
diatom called
Navicula sp.jn high
population density,

laboratory analysis were
done and a report was
submitted to the mistry
of fisheries with English
and Tamil translations.
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according to the
microscopic
examinations.

An Article for the
fioOruwall ao
was submitted, several
voice records were given
for the different
television and
radio.Recommendation
was provided to
implement relevant
mechanisms to remove

algal blooms.

11 | Sep 2020 Emergency Emergency oil spill Information and reports
situation of situation were submitted to the
oil spill Marine Environment
happened Protection Authority
due to MT (MEPA) for assessing
New the economic cost due to
diamond ship environmental damage
burning for necessary legal
incident actions.

12 | 229Sep 2020 | Fish kill at Cause of the situation | Report was submittedt
Minneriya was not identified the National Aquaculture
Wewa since the investigation| Development Authority

was done 3 weeks (NAQDA) with

after the incident recommended to send

happened. the fish samples to ITI
for further analysis.

13 | Sep 2020 Dead turtles Report with possible
washed causes for the turtle
ashore in Mt mortality wassubmitted
Lavinia to general
Beach Manager/MEPA

14 | 15Y2"Oct 2020 | Current Gillnet fishers in the | This study was done by

fisheries and
socioeconom
ic status of
stakenet (Ja
Kotu) fishery
in Mannar

Vankalai area of
Mannar claimed that
their fishing activities
are affected by stake
net fishing

MBRD and
recommended to remove
stake nets placed in the
area while introducing
plausible alternative
livelihood for stakenet
fishers who are willing to
exit from the fishery
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15 | 22-24 Oct | Research on | To identify the fishing | recommend, not using
2020 Fyke Net and | methods and fish| trap fishing in tle

other fishing caught in the nets. Kokilai lagoon
methods ecosystem, removal of
commonly fishing nets from the
used in Kokilai Lagoon
Kokilai ecosystem, especially the
Lagoon was so-called cross nets, the
conducted use of ecdriendly
with the methods such as carame
participation nets and crab traps that
of NARA can be used in lagoon
officials and ecosystems, the
members of assistance of the Np\as
the necessary to prevent the
Sinhapura use of prohibited
Lagoon methods in the lagoon,
Management conducting a detailed
Committee. study in this regard.

16 | Nov 2020 Mass whales | The actual causes of | Field investigation and
stranding at | the situation were not | submission of summary
Panadura and| identified. reports with
Wadduwa collaborations with
Beaches MBRD to related

institutions.

17 | 16" Dec 2020 | Postimpact To identify the impact | The study was done by
of the New on gills and liver MBRD and the collected
diamond Oil | tissues of those fish | samples were handed
spill on gills species, a histological | over to the faculty of
and liver of study should be done. | fisheries and Marine
two comnon Sciences & Technolyy,
fish species University of Ruhuna for

histological testing.
Analysis will be done
after receiving the
histological study results.
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Photographs of garbage piled up incident in Mount Lavinia bedtiu@e 2020)

Collected waste | sorted éut thecollected garbage
Photographs of dead fish observed during site visit of Seeduivaul9 2020)

-

Photographs taken during the site investigation of fish kill study in Minneriya weWwag@gtember
2020)

Photographs taken during theld investigation from the study of color change of sea watel
Dehiwala and Agulana (3August 2020)

e T,
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Discussion with local people DeadPrawn collected from the canal

Photographs taken during the field visit of fish kill investigation at Waters ed§eAgust 2020)

R 77.‘

s\ & L’:I
s 24

Dead fish found in the pond algal bloom was found in the pond

Photographs taken during the field visitwihale stranding incident in Panadura Be&tdws coverage
of emergency studies done by ESD
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News coverage of emergency studies done by ESD

A

Lack of laws, lack of awareness sink Lanka's right to make claims over MT New Diamond

fire
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Discolouration at Western seas caused by diatom algae
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JISCOLOURATION IN WESTERN SEAS

The presumed green dye patch
which was deposited on the scabed

“The preliminary observations
indicate that this is a phytoplankton
better known as diatom algae.

from Panadura to Chilaw was found

to be a phytoplankton that has the

scientific label Navicula sp., and

is recorded to be one of the most

common types of phytoplankton.
The National Aquatic R

Further studies are now underway
to understand what caused the algac
to occur in this particular beach
stretch,” NARA Environmental
Studies Division Principal Scientist
K.A.W. Shyamali Wi §
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Caused by diatom algae

Initially, fishermen speculated
that the slimy substance wogld be
of great harm to them and ¢
aquaculture; they also
that the substance origs
a capsized barge clo
on the Western seas
moved for nearly

R h and Develop Agency
(NARA) on Tuesday (1) collected
samples of the said dye patch - as

Sy e

{Vocmsckm reiterated that the
algae had no adverse effects on
humans that would have come into

e ey |
Movemet of MT New Diamond
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Mostimportant emergency studies handled by the ESD in 2020 includes the fire incident in MT New
Diamond QOil tanker in Sri Lankan waters, colour change in the sea water in the DeAngldana

area and piling up of lar amount of garbage in the Mount Laviesh In addition to these, some
situations regarding mass fish kills in different aquatic ecosystems and monitoring of water quality in
some major inland and marine aquatic ecosystems were also investigated under this study. A series of
studies on wateruglity and marine biological resources in the in both the coastal area and deep sea
area of the Eastern sea of the Sri Lanka were conducted in relation to the fire and oil spill incident in
MT New Diamond oil tanker and submitted a comprehensive repotte teelevant authorities and
especially to the Attorney General in order to facilitate the environmental management actions as well
as process of claiming the cost incurred by the Sri Lankan government in controlling the situation. Also,
the colour changm the sea in the Dehiwala and Angulana area was reported to be in severe conditions
and is also observed to expanding to upper sea areas as well. Team of NARA officers conducted rapid
investigation over this and submitted the recommendations to thamekauthorities as well as issued

the media statements relevant to the incident. In each year number of emergency situations are
investigated and managed under the project 5.1 and facilitate other authorities agencies to handle the
situations efficiently.

Financial Allocation (Rs) :1,650,000.00
Financial progress (%): 99 Physical Progress (%): 85

5.2 The study on impact of urban pollution on the watersediment system of the
Hamilton Canal

Officer/s responsible: M.D.S.R. Maddumage, J.K.P.C. Jayawardhane, S.R.C.N.K. Narangoda,
Dr. A.AD. Amrathunga, K.A.W.S. Weerasekara

Introduction

The Hamilton Canal is a manmade catwdated parallel to the western coast line of Sri Lanka which
connects Kelani River mouth and NegomtBstuary The bank of the canal is populated mostly by
fishing community and many fishing boats are anchor&dcording to the residents along the canal,
earlier people have used canal for fishing and bathing but currently the environment stinks due to the
polluted canalThere are sulsurface drains as well as several sub canals coming from land side
connecting to th canal. Therefore, canal water is polluted from sewage, urban and industrial waste
water, storm water runoff etc. Several industrial factories and organizations also located bordering the
area including Kerawalapitiya Industrial Zone, Ceylon Petroleuma§oTerminal Limited (CPSTL)
Muthurajawela, etc. Alsat was recorded that the water which flows through the Muthurajawela marsh
ultimately reaches the Hamilton Canal due to the pattern of drainage in thBasear{ayake,993).
Hamilton canal has badnfluenced by the KelariMahaOya estuaries and Negombo lagoon estuary
which in turn contaminated heavily due to increasing trend in anthropogenic activities in the
surrounding area (Chandrasekatal, 2018).

A major fish kill occurred in the canal iApril 2019 thusEnvironmental studies divisioNARA did
apreliminary investigation study and revealed that it was due to heavy water pollution of the canal due
to waste discharges from both point and -pomt sourcesDuring this study, we found that
comprehensive data on tpellution status of the Canal and factors affecting the samiacking The

canal has been investigated several times for the water quality but not for the planktons and the benthos
which canalso use tounderstand thémpact d the anthropogenic activitiea the watessediment
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systemof the canal Therefore, the present study focused on measuring selected physicochemical
parameters as well as the diversity and density of plankton and benthos in the canal system.

Project Objectives

1 To determine physiochemical parameters of the water in the Hamilton canal

1 To measure the diversity and abundance of algae and benthos along the canal

1 Identify possible point and ngpoint sources of water pollution around the canal

9 To study the pollubn impacts on fish and aquatic life and the surrounding community

Methodology

Study Area

Two sections of the Hamilton canal froelani River mouthto NegomboEstuary and Negombo
estuary to Maha Oya were selected for the present study (Figure 1). The section of the canal connecting
theKelani River moutrandNegombaoEstuary is approximately 14.5 km long and the width is ranging
between 12 to 20 m. Other sectiofithe canal from the sea mouth of the Negombo estuary to Maha
Oya is about 7.5 km long and 8 to14 m wide.

HAMILTON CANAL
FROMNEGOMBOTO| MAHA OYA
MAHA OYA P ey
Bolawalana f- Katana
Kochchikade /.
=~ 1\
NEGOMBO @
% Katunayake
Q . \Intemational Airport
Pamunugama, 2
" Muthurajawela
HAMILTON CANAL fsn
FROM HEKITTATO | . \e-Ela
NEGOMBO LAGOON | |
"_/ Ragama
Elakanda', | Hendaa
Hekitta ., Wattala
oo "7/ _HKelaniya
‘ %_KELANI GANGA
& - cooms0

Figure5.2-1 Map of the Hamilton Canal

Sampling

Site selection for the study was dondamuary and 20 locations were selected for sampling from both
sections of the canal (Figure 2). Although monthly sampling is proposed in the project proposal,
samplingin April, May and October, Novemberwere cancelled due to Cb®idutbreak. Water and
sadiment samples were collected for physicochemical analysis and for plankton and benthos analysis.
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Water samples were collected to 1L polypropylene bottlEsikBon samplesvere collecied using
20um plankton net and treamplewerefixed using Lugol's sotion. The benthos samples are going
to collect usingvan Veengrab sampler and the sampleere sievedusing wet metho@3353, 2000,
1400 and 71@im sievesand samplegerestairedusing Rose Bengal solution anddousing buffered
formalin solution.

2
Hamilton canal
Negombo lagoon to MahaOya —/

Hamilton Canal
Kelani River to Negombo

Goodfd®th

Figure5.2-2 Sampling locations in the two sections in the Hamilton canal (a) Kelani river to Negombo
lagoon section (b) Negombo lagoon to Maha Oya section.

Analysis

Selected physicochemical parameters were analyzed in water usiggatidard Methods for the
Examination of Water and Waste WateBi@ Edition, 20T). pH water temperature, salinity, total
dissolved solids, dissolved oxygen, turbidity and Secchi diskhdepre measured at each sampling
site as irsitu parameters. Other chemical parameters were tested in the laboratory.

Tableb5.2-1 Parameters studied and methods used

Parameter Principle Methodology

Water temperature Thermometric EUTECH CyberScan 600 pH/mV Meter

pH Potentiometric EUTECH CyberScan 600 pH/mV Meter

Dissolved Oxygen Electrometric YSI ProODO Optical Dissolved Oxygern
Meter

Salinity - Refractometer

Electrical Conductivity Electrometric HANNA HI-8633N Multirange
Conductivity Meter

Turbidity Nephelometric EUTECH digital turbidity meter

method

Total Suspended Solids (TSS)| Gravimetric 2540 D Total Suspended Solids dried
10371 105'C (APHA, 2012)

Ammoniacal nitrogen Colorimetric 4500NH3 F Phenate methodAPHA,
2012)

Nitrate nitrogen Colorimetric 4500 E Cd Reduction Method (APHA
2012)
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Nitrite nitrogen. Colorimetric 4500 B Colorimetric method
NED/Sulphanilamide (APHA, 2012)

Dissolved Phosphate (Ortho| Colorimetric 45007 P E Ascorbic acid method (APHA
phosphorous) 2012)

Bio-chemical Oxygen Demand Titrimetric 5210 Winkler method (APHA ,2012)
(BOD) (Modified)

Chemical Oxygen Demand Titrimetric 5220 Open Reflux Method, (APHA,
(COD) 2012)

Results and Discussion

According to the resultgH of the samples varied from 5.78 to 8.19 ahd,mean value was 7.08.
Dissolved oxygen (DO) concentration in the canal was significantly low in most of the sampling
locations. The DO varied between 0.48.34 mg/l and, the mean was 2.69 mg/l. Therefore, DO
concentration in the canal is below the staddenits (3 mg/l, min) for fish and aquatic life given in
CEA, 2001 ambient water quality standards. Biochemical oxygen demand is also significantly higher,
ranging from 0.9 to 22.0 mg/l and, the median is 7.7 mg / |. The standard limit of BOD for dish an
aqguatic life is a maximum of 4 mg / | thus average BOD concentration in the Hamilton Canal is very
high, indicating high organic pollution in the canal. Further, Ammonia concentration ranged between
0.01 to 3.09 mg/l with an average 0.77 mg/l and digsbphosphate concentration varied between 0.01

- 0.45 mg/l with an average of 0.14 mg/l. Ammonia concentration also higher than the standard limit
(0.94 mg/l; CEA 2001) in some sampling events. Electrical Conductivity (EC) and Total dissolved
solids (TDS)of the canal was varied from 0.1 to 42.6 mS/cm and 0.09 to 21.3 ppt, respectively. High
EC valueg14.5 to 42.6 mS/cm) were observed in March, while relatively low EC levels were observed
from June to September (0.056 to 24.1 mS/cm). The same pattemvezb$or TDS and salinity as

well. Therefore, in the Southwest monsoon, freshwater discharge from Kelani Ganga an@ydaha
influences the electrical conductivity and salinity in the Hamilton Canal. Further, the turbidity of the
canal was varied from 13.8 49.4 NTU during the study period. Ammonia and phosphate
concentrations in the canal showed quite high concentrations. Ammonia concentration ranged between
0.01 to 3.09 mg/l with an average 0.77 mg/l and dissolved phosphate concentration varied®8tween

- 0.45 mg/l with an average of 0.14 mg/I.

Plankton andbenthic macrenvertebratesamples were observed at several selected locations along the
Hamilton canal. There were nearly 4fenusof both phytoplankton and zooplankton recorded
throughout the sidy period. Species that are found in both freshwater and marine environment were
present. Most abundant phytoplankton genus Resddinium sp. (Dinoflagellate) followed by
Closteriumsp.,Cyclotellasp.,Chaetocerosp. andStaurestrunsp. while most atmdant zooplankta
wereCopepod. Also, considerable amount of cyanobacteria species were also predditrosystis

sp., Anabaenasp., Euglenasp., Lyngbyasp., Nostocsp. Ocillatoria sp. etc.Thus, toxin producing
cyanobacteria species were presergaMtotal plankton abundance of sampling locations was 2590 x
10* cells/n? and highest total plankton abundance (6024*c&ls/n¥) was recorded at HC 13 location.
Lowest plankton abundance (657 Xddllsin®) wasat the Kelani river estuary mouth reference point.
Someidentified planktorspecies are figured frigure5.2-3.

88



Cyclotellasp. Euglenasp. Closteriumsp.

Dictyosphariunsp. Naviculasp. Treubariasp.

Figure5.2-3 Some of the identified plankton species

There werel6 differenbenthic macro invertebratepecies recorded withithe study area. Some
identified families wereAricidea, Nephtyidag Cirratulidae Nereididag Capitella, Sphaerodoridge
Heterospionidag¢ogether with 3 species of Arthropodes, 3 species of Gastropodes and 1 species of
Bivalves. Aricidea sp. had the highest relative speciabundance (47.56%) whereas an insect
sp.(21.62%was the secondominant species. Highdsttal macro invertebratgpecies abundance was
recorded at the Kelani estuary mouth reference point followed by HC 1 (Kelani estuary end of the
Hamilton canal)Several identified benthic macro invertebrgpeciesare figured irPlate 2.

Aricideasp. Nephtyidaesp. Cirratulidae sp.

Heterospionidaesp. Amphipodasp. Faunus ater
Figure5.2-4Some of the identified benthic macro invertebrate species
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Figure5.2-6 Sampling in Hamilton Canal

Financial Allocation (Rs) :350,000.00
Financial progress (%): 96 Physical Progress (%): 80

5.3 Thestudy of Marine litter in coastal areas of Sri Lanka.

Officers responsible : Dr. B.R.C. Mendis, Dr. A.A.D. Amarathunga
Problem Statement/Justifications:

This study was focused on marine debris (plastic and polythene) which is recognized as a worldwide
threat to marine organisms, ecological processes and economies. Marine habitats are contaminated with
manmade debris and represent the major categoriesiwhendebris by material type on a global basis.

The sea around the Western, Southern and North Western province of Sri Lanka is composed of a large
coastal community and is highly affected by the increasing urbanization and industrialization activities.
These anthropogenic activities were increase the amounts of organic and inorganic waste input into the
system and would have an impact on the overall coastal ecosystem. Therefore, dumping plastic and
polythene waste into marine environment harm the aqgpiatia. Thus, identification and quantification

of waste input status helps in management and conservation biological and fisheries aspects.

Project Objective/s:

To identify and classify dumping of plastic and polythene waste inputs around coastaShbieltatka
To give recommendations to implement conservation measures to plastic and polythene waste
management.
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Methodology:

Marine debris was surveyed on selected sites mainly focus on river discharge outlet, estuary mouths
and tourist destinationtes as Northh Western (Negombo and Chilaw) coastlines and Southern
(Bentota, and Horathota) river baglnring study period from January to December 2020.

Debris cover was estimated in 100 x 10 m net using the sample collected in each site

on monthly basis for macro debris (> 2.5 cm). The collected debris particles were
quantified and categorized by material type.

Sampling Sites

Benthota river | Horawala Thotupola

Results

Throughout the wholetudy period, marine debris was dumped waste from mainly anthropogenic
activities as domestic and boats which mostly comprise of plastic and polythene waste were observed
at Negombo sea mouth aré&ignificantly higher debris cover was found in Negombo sea

mouth. According to the results obtained for tt@mposition of debris by material types showed that

the classified by use, packaging material (53%) dominated the debris, followed by consumer products
(17%) and fishing items (24%lastic bottles (6%), wile food wrappers/containers contributed only

5% respectivelyThe study revealed that the urbanization in Negombo area was highly polluted with
marine debris and their impacts on water pollution. Thus, it is recommended to make remedial measure
to reducehe debris accumulation on sediment to conserve these valuable coastal habitats. It is important
that the awareness of the society ishecked and an ecologpncerned society is built via timely
dissemination of knowledge and apposite policy reforms.
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Conclusions

The study revealed that the urbanized Negombo area was highly polluted with marine debris and their
impacts on water pollution is also higlegombo sea mouth areas are highly polluted with marine
debris compared to Chilaw and Bentota aréass, it is recommended to make remedial measures to
reduce the debris accumulation on sediment to conserve these valuable coastal habitats.

Recommendations

9 Conduct public awareness programmes to minimize usage of plastic and polythene to reduce
plastic pollutionlt is important that the awareness of the society-thecked and an ecology
concerned society is build via timely dissemination of knowledgeappdsite policy reforms.

1 Strong marine debris management program is needed for Sri Lanka with sound policy measures
to address the debris issues.

1 Implement strong rules & regulations and carry out continuous monitoring programmes to
minimize/overcome maradebris pollution.

1 Encourage recycling of plastics such as polyethylene, polypropylene, polystyrene without
causing the environmental degradation.

Financial Allocation (Rs) :360,000.00
Financial progress (%): 97 Physical Progress (%): 85

5.4 Identification of most appropriate fresh water fish species as bimdicators in lower
and upper catchments of the Kelani river basin for Environmental pollution
Assessment
The Kelani River is the principle consumable water source for 80% of the populatien@olombo
district and an important ecosystem complex for the freshwater fish biota of Sri Lanka. However, it is
the most polluted river in the country has been subjected to many pollution assessment studies over
the past few years. Currently, biologl indicators have been increasingly used for aquatic pollution
assessment studies as they provide more precise conclusions while considering both abiotic and biotic
factors.

Pollution in a water body can be judged in two ways as using abiotic tests¢hait most widely used
techniques and biotic tests in the water, Investigation of physiochemical properties are necessary for
understanding the changes of water quality and these data provide an early warning on indication of
pollution. Particular costffective widely used tools of quick performance for either predicting or
measuring water pollution if to use of chemical testing procedures through it has no indication of the
underlying damages done to the ecosystem (Lopez and Diaz, 2015). Giving cmsctiegiending on

abiotic results only give no indication to the underlying damages happened to the ecosystem (Parmer,
et al 2016). Therefore, most acceptable and recognized method is to consider both abiotic (chemical
and geographical) and biotic data lrefany conclusions regarding water quality are drawn.

According to the existing literature fresh water fish have not been extensively used -amdidator

to evaluate a level of contamination in the fresh water ecosystems in Sri Lanka (Sucman,,Vavrova
Gargosoava and Mahrova, 2010). Furthermore, the gravity of water pollution status of Kelani river
basin is apparent due to labdsed sources, agricultural runoff, domestic effluents and municipal
effluents (Nandasena et al, 2019). In addition to tiestyy metal, organic waste and microbial pollution

also present in some places of Kelani river basin. Furthermore, some other problem arises due to saline
water intrusion from the sea making the water-osable mostly due to sand mining of lower
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catchmerg of river basin making severe salt wedges on several occasions (Wijesinghe, 2015).
According to the Mahagamage and Manage (2014), among the major wastewater generating industries
along the Kelani river basin, textile industries, rubber factories, mitkifodustries, beverage factories,
chemical industries and fertilizer manufactories industries are contributing much more pollutants to the
river (Mahagamage, et al.2014). Therefore, selection of Kelani river basin is much more important with
the main tasklue to the presence of both polluted and-poltuted sites.

Project Objectives

This is a threg/ear research project consisted with two main phases and phase one consists of
discovering the fish diversity, abundance and biology and some other bio indidadoacteristics of

the fish species found along the lower and upper catchments of Kelani river basin. And, pollution
assessment also was carried out in the same locations which were used to identify the fish species to
compare with their diversity. Thgear 2019 mainly covered the studies on upper catchment and 2020
focused on the lower catchment. The main objectives covered were included the;

To identify the collected fish specimens up to the lowest possible taxonomic level.

To find out the fish spees diversity, Relative Abundance and Species Richness for collected species
to see their suitability to serve as a biological indicator.

The main objective of the phase two is to investigate the suitability of selected fish species (discovered
within the year 2019 and 2020), as biological indicators by laboratory experiments to see their
relationships either at the behavioral and individual level, on selected pollution pressure. Fish
identification for the lower and upper catchment of Kelani river bass eempleted along with the
pollution assessment in the same locations selected.

Methodology

Study locations were selected based on preliminary studies and information gathered from available
literature. The river basin was considered as upper and loteainoants depending on the topography

of the whole basin. The lower catchment was mostly flat and extended to about 100 m and consisted of
locations with different degrees of erosion and pollution. The upper catchment consisted of locations
associated witla chain of mountains which started around 300 m elevation. Sampling locations within
the two catchments were selected by considering the catchment characteristics, anthropological
activities, industrial discharge, and availability of fish species. TwaRrtgampling locations were
selected for both upper and lower catchment including 13 locations from each catchment. Certain
locations were selected as reference sites which are known to have a very low pollution status according
to literature (Table 1 andrigure 1).Coordinates of each sampling location were recorded using a GPS
(Handheld Garmin eTrex 30 GPS receiver) in order to prepare the location map.
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Table 1.Selected sampling locations of Kelani River basin with coordinates and site description (U

denotes locations of the upper catchment; L denotes locations of the lower catchment).

No. | Location Spatial Coordinates Description
Longitude Latitude

Ul Lahupana Ella 7.1048° N 80.1949° E Forest area

U2 | Kotiyakumbura 7.7196° N 80.1656° E Populated placé a town consisting o
buildings where people live and wor|

U3 Bulathkohupitiya | 7.1039°N 80.3357° E Paddy lands, tea lands and ho
gardens.

U4 | Parussalla 7.0418°N 80.3120°E Populated place and residential areq

U5 | Wee Oya 7.0628°N 80.3361°E Wee Oya Falls in Yatiyantota. The
are two falls plunging into the san
stream in the Bombepola Forest on
North of Wee Oya Estate.

U6 Panakoora 6.9118°N 80.3686°E First tea estate in Sri lanka locat
between Bashagala and Dodawal
the Noori's two main settlements. T
terrain is taken over by tea on bq
sides of the road, but the surround
mountains are still clothed in jungle.

U7 | Alagal Oya 6.9102° N 80.3922° E Kelani river after Kithulgala town an
residential area with major tributari
added.

us Kithulgala 6.9844°N 80.3713°E Kithulgala is ideally located as a stg
off between Colombo, Kandy and t
tea country. Consistd pungle, tea and
rubber plantations.

U9 | Kalugala Bridge | 6.9833°N 80.4548°E A residential area located after t
Maskeliya Bridge.

U10 | Koththallena 6.8954° N 80.5048° E Located in the hill country oEentral
Province The terrain is generall
mountainous, with deep valleys a
consists of tea and rubber plantatior,

Ull | Nallathanniya 6.8244° N 80.5198°E Water from Adtaamd
with pristine quality.

Ul2 | Goverawela B 6.7969°N 80.5198°E Tea estate area with small towns.

division

Ul3 | Bagawanthalawa | 6.7951°N 80.6840°E River passes two small towns
Bagawanthalawa and Noorwood, {
land area.

L1 Mattakkuliya 6.9795° N 79.8756° E Consists of an industrial area ang
residential area.

L2 Thotalanga 6.9569° N 79.8783° E Highly industrialized zone.

L3 Wellampitiya 6.9372° N 79.8973° E Oil refinery, industrialized area.

bridge

L4 Kolonnawa 6.9234° N 79.8914° E After Diyawannawa Oya, paddy are
and home gardens and industrializ
zone.
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Sampling locations - Lower catchment
Sampling locations - Upper catchment
Lower catchment <300 m

Upper catchment >300 m

CR

No. | Location Spatial Coordinates Description
Longitude Latitude
L5 Ambathale bridge | 6.9375° N 79.9465° E Water intake point for purification.
L6 Biyagama 6.9392° N 79.9666° E Industrialized zone.
L7 Kaduwela 6.9364° N 79.9853° E Consists of an industrial area ang
residential area.
L8 Nawagamuwa 6.9251° N 80.0195° E Residential area.
L9 Panagoda 6.8686° N 80.0248° E Paddy land area.
L10 | Padukka 6.8382° N 80.0831° E Paddy land area.
L11 | Hanwalla bridge | 6.9102° N 80.0834° E Water after industrial area and seve
towns.
L12 | Wak oya 6.5502° N 80.0554° E Passing paddy lands and water fr
Labugama and Kalatuwana areas.
L13 | Thummodara 6.5208° N 80.1010° N Labugama outlet water.
N
A Upper and lower catchment of Kelani river basin
,//\\ » & N
‘\; I8 \
kl‘ﬂ:’ 2 l\”/l ¢ L\J‘
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Figure2 Selected samplingpcation of the upper and lower catchments of Kelani River basin

Collection of water samples and measurement of water quality parameters

Water samples were collected once in three months during a one year period from May 2019 to May
2020 from the 26 upper and lower catchment locations. The physical and chemical parameters of the
collected water samples were analyzed using standard meBH\, 2012)with triplicates. The

physical parameters, water temperature (WT) and turbidity were measured at the site itself. The HQD
portable multimeter was used to measure the water temperature, and turbidity measurements were taken
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using the EUTECH TMLOO portable meter. The chemical parameters such as pH, dissolved oxygen
(DO), electrical conductivity (EC), total suspended solids (TSS) were measured at the sites using a
HQD portable multimeter for pH and DO, and a conductivity meter for EC and T3&giba oxygen

demand (BOD), chemical oxygen demand (COD), nutrients such as hitittegen (NQ - N), nitrite

T nitrogen (NQ - N), ammoniacal nitrogen (NH7 N), and total phosphate {TPQ*), total hardness

and total alkalinity were measuradthe laboratory using collected water samples.-BayeBOD was
analyzed using Winkler method and a spectrophotometer was used to get the reading for nutrients of
the samples. Closed reflux digestion method and titrimetric method were used to detezr@i@Hth

total hardness and total alkalinity respectively.

Parameter Upper catchment Lower catchment Proposed ambien Tolerance
water quality| limits for
standards for inlang the
waters by Central discharge
Environmental of
Authority (1992) industrial

wage into
inland
waters
(SLsi
894:2008)
Lowest Highest Lowest Highest Drinking | Fish
value value value value water and
aquatic
life
WT (°C) 21.53/U11 | 31.33/U2 26.3/L7 32.9/L6 - - Shall not
exceed the
40°C

pH 6.73/U12 8.37/U9 5.33/L1 8.43/L7 6.585 | 6.08.5 | 6.085

DO at 25 °C | 5.1/U2 9.2/U1 3.65/L4 8.37/L6 6 min 4min |4 mg/l,

(mg/l) 6 mean| min at 25

°C (CEA,
2001)
Turbidity 0.26/U12 25.23/U2 13.83/L6 | 85.4/L11 5 - 5 7 50
(NTU) NTU
(SLsi
894:2003)

EC (Electrical | 23.07/U11 | 452.6/U2 51.67/L7 | 480.53/L12 | 400 max | 1000 2000

Conductivity) max ps/cm,

(us/cm) max (SLSI

614 part
01:1983)

TSS  (Total | 0.001/U12 | 0.048/U2 3.8/L7 45.8/L5 - | 25 1000 mgl/l

Suspended (SLsi

Solids) 894:2003)

BOD 5 day| 1.63/U2 3.77/U12 1.2/L9 5.6/L3 2, max 4, max | 30

(mg/l)

Total 6.27/U11 62.8/U9 8.67L13 37.63/L1 200400 | - -

Alkalinity mg/l
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Total 3.41/U7 30.34/U9 | 15.17/L13 | 87.4/L4 250600 | - -
Hardness mg/l,
max
NOz - N 0.0004/U9 | 0.0153/U2 | 0.0039/L2 | 0.0975/L7 | 0.01 0.03 3 mg/l
mgl/l, mgl/l, (SLsi
max max 894:2003)
NOs - N 0.1071/U 0.5257/U2 | 0.1784/L1 | 3.5652/L5 |5 mg/l,| 5 mg/l,| 50 mgl/l,
max max max (SLSI
894:2003)
NHz 1 N 0.0105/U3 | 0.1794/U2 | 0.0313/L8 | 0.9772/L7 - 0.94 0.06 mg/l
mg/l (SLsi
max 894:2003)
PO 0.0026/U7 | 0.0783/U2 | 0.043/L9 | 0.6676/L1 | 0.7 mg/l,| 0.4 0.7
(Dissolved max mgl/l, mg/l,max
Phosphate) max (CEA,
(mgfl) 2001)
COD 7.67/U12 | 25.33/U6 | 14.27L.8 | 81.1/L4 15 mg/l,| 15 -
max mgl/l,
max

\Variation of water quality results received for Kelani river basin with standard recommended values.
Statistical analysis

Multivariate Analysis of Variance (MANOVA) was conducted for the water quality parameters of the

upper and lower catchments separately using SPSS version 25

statistical softwardANOVA was used to determine whether multiple levels of independent variables
on their own or in combination have an effect on the dependent variable. Four multivariate measures:

Wi |

k so

| ambda,

variance in the data.

Results

PLhWwhéepstt aae e, Rtlglctladd to axangire she

root

The majority of the water quality parameters of the upper catchment of the Kelani river were within the

permissible levels for drinking purposes and aquatic Hewever, U2Kotiyakumbura had high

electrical conductivity values that were not suitable for drinking purposes, and U4 (Parussalla), U6
(Panakoora) and U8 (Kitulgala) had high COD levels.

Most of the locations had high DO which indicated the high saturation of dissokygen in almost

all the locations of the upper catchment. Nitrate pollution in upper catchment mostly due to the nitrogen
fertilizers used by tea cultivation.

The Principal Component Analysis conducted for the selected locations of the upper catetheaded

nitrate concentration and chemical oxygen demand as the most suitable water quality parameters to

predict the water quality of the upper catchment of the rivéthin the upper catchment having good
guality waters in most locatioi®asbora danamiusshowed high frequencies in most of the locations.

These species are more frequent in undisturbed areas and could be the positive indicators of ecological

integrity. Within the polluted locationBawnkinsia singhal&Sri Lankan filamented barb) wastimost
abundant which presence all the polluted locatiaiso, Garra ceylonensisresent mostly in clean fast

flowing cold waters.The highest Shanon wiener index recorded in L5 which was 2.47 and highest

species richness with 14 species.The lowest v@oerded in L3 which was 1.22 and comparatively

low species richness as well.

97



Rasbora daniconius Garra ceylonensis

Waters near Mattakkuliya (L1), Kolonnawa (L4) and Kaduwela (L7) were the most polluted with regard
to many parameters, and dfiree locations had high levels of phosphates.The present study, the
phosphate concentration of the lower catchment ranged froni @@ mg/l, which is more or less
similar to the values recorded since 20IHe total suspended solids (TSS) were algh im L1 and

L4 and the waters of L7 had high levels of nitrogen in the form of nitrites and ammonia.With the
exception of L7 Kaduwela and L8 Nawagamuwa, COD concentrations were significantly high in all
the selected locations of the lower catchment anga@ from 15.63 mg/l (L6) to 81.10 mg/l (L4).

Within the polluted location®awnkinsia singhalgSri Lankan filament barb), which is previously
identified asPuntius filementosu@Pethiya) was the most abundant which presence all the polluted
locations.It could be consider as a negative indicator that positively associated with disturbances.

Puntius filamentosus
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Some photographs of field works

Financial Allocation (Rs) :290,000.00
Financial progress (%): 99 Physical Progress (%): 80

5.5 Assessment of Water Pollution Status of Selected Fishery Harbours in the Southern
Province of Sri Lanka
Introduction

A fishery harbour is a complex center of activities which are potential waste generators and thus
considered as coastal pollution hotspots. Discharge of burned oil and bilge water from fishing vessels
to harbor waters, production of load of organic wastigish derived from fish degutting, market floor
runoff, cleaning and garbage dumping are main causes for the water pollution in fishery harbours
(Holmgren, 1994).In addition, other pollution sources in a fishery harbour includes improper dumping
of fish offal and other garbage into harbour waters, dumping of untreated sewage from toilets and
defecation inside the harbour premises. The use of contaminated water for fish may cause fer the post
harvest losses due to spoilage from bacteria and chemical nsadimimprove the water safety and
quality of a fishery harbour, its pollution level should be thoroughly assessed.
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Objectives

1 Determine the current status of water quality in three selected fishery harbours namely
Puranawella, Mirissa, and Kudawella

Collect information on the present status of anthropogenic activities which pollute the harbour.
Provide recommendations to prevent harbour water pollution and minimizbgresst loses

due to spoilage

T
T

Materials and Method

The study was carried out ggven sampling points located within the each harbour from February to
December 2020 using random sampling techniques. Physical, chemical and biological parameters of
water quality were measured.-$itu parameters such as water temperature, pH, salat@gtrical
conductivity, dissolved oxygen, turbidity were measured. Ammonia, ¢iosphorus, Nitrate and

Nitrite concentrations, Total suspended solids, Biochemical Oxygen Demand (BOD), Chemical
Oxygen Demand (COD), oil & grease and chloroplayllvere he tests carried out in the laboratory.
Water samples were carried out to identify phytoplankton and zooplankton species. All the tests were
performed according to the standard methods for Water and Waste Water Analysis given by American
Public Health Assodiation (APHA, 2012).

Sampling locations Sampling locations Sampling locations
Mirissa fishery harbour Puranawella fishery Kudawella fishery

Sample collection

Results and Discussion

Results revealed that the jidd Dissolved oxygen were within the standards limits of the water quality
for harbour waters (Table 1).
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Table:Summary of the Physical parameters of the study area

Parameter Kudawella Mirissa Puranawella
Temperature (& 27.3+0.13 27.1 £0.09 28.8 £ 0.07
pH 8.0£0.03 8.2+0.19 7.8+0.37
EC (mS cm}) 48.0+1.9 49.8+1.12 55.3+0.26
TDS (ppm) 29.2 +1.09 249 +0.51 27.5+0.14
Turbidity (NTU) 8.9+7.85 29+1.28 7.6+3.3

Summary of the Chemical Parameters of the study area

Parameter Puranawella Mirissa

DO (mg/L) 104 +5.2 21.3+11.8
BOD (mg/L) 5.37 +1.10 8+45
Phosphaté® (ppm) 0.0218 £ 0.03 0.0449 + 0.02
Nitrate-N (ppm) 0.0157 + 0.004 0.0502 £ 0.01
Nitrite-N (ppm) 0.007 £ 0.002 0.0084 + 0.0005
AmmoniumN (ppm) 0.0216 + 0.018 0.0891 +£0.01
Oil and Grease (mg/L) 225.5 + 86.46 244 .4 + 84.691
Chl-a (mg/n¥) 2.5908 + 0.74 3.8+3.19

The results of the study revealed that the average BOD (5.37 £ 1.10), (8 + 4.5) mg/L and oil & grease
(225.5 £86.46), (244.4 £ 84.691) mg/L, in Puranawella and Mirissa showing high level of water
pollution of the harbours as indicated in Table 2. Therefore it was revealed that, average concentrations
of BOD in all the fishery harbours were above the recommende@ Y&t mg/L) of environmental
quality standards by Central Environmental Authority of Sri Lanka and primary water quality criteria
for class SWV harbour (3mg/L) (Nirosharet al, 2013). Thus, it reflects that the organic pollution is
pronounced within tlee harbours and it is indicating the presence of load of organic matter. Disposal
of solid wastes including fish offal, food waste and inadequate waste receiving facilities may be the
most possible reason to record these high BOD values. Oil and gregesat @l harbours exceeded 10
mgl-1, which is the value recommended for the harbours according to the primary water quality criteria
for class SWV harbour waters. Emission of engine oil from fishing vessels and accidental oil spillage
during the refuetig activities may be the possible reasons for observing high oil & grease content in
the study sitesPleurosigmap, Protoperidiumsp., Fragilaria sp., Thalassiosirasp., Actinoptychus,
Coscinodiscus sp., Nevicula sfmwereidentified as mosabundan phytoplankton species within the

three sitesSociological survey results indicated that they have no specific method to remove polysac
bagsbilge wateranddiscard fish offal

s,
N
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S Rt

2

A\

101



Cocinodiscus spragilaria sp.Pleurosigmasp

The study revealed that, the water quality has been degraded and all three harbours are subjected to
severe oil pollution and organic pollution. Hence, this study suggests recommendations as; develop
waste receiving facility for all multiday boats in edw@rbour; implement tight regulations in disposal

of solid wastes, waste oil and biological waste including fish offal; introduce proper monitoring
programmes to identify harbour pollution and aware the fisheries community on the negative impacts
of harbourpollution and negative impacts due to contaminated foodBigh.to COVID19 pandemic

yearlong study could not be completed. So, study have to be continued for another one year to complete
all the samplings with microbial analysis.

Projecthighlights

Oil layer in harbour water Turbid harbour water

Financial Allocation (Rs) :400,000.00
Financial progress (%): 86 Physical Progress (%): 90
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6 National Institute of Oceanographic and MarineSciences Division

6.1 Tuna Fishing Ground Advisory and Fisheries Information Service

Officers :S.S.Gunasekara ,Udeshika Wimalasiri
Division : National Institute of Oceanography and Marine Sciences, NARA
Duration : 2020 (January to December)

J r n rS8ufice &t fundsNARA

Introduction

The fishery has a long tradition in Sri Lanka and contributed 1.1 % of GDP in 2019 (CBSL., 2019). The
marine fishery is the dominant sector of the fisheries in Sri Lanka, which has contributed 82.1% to the
county's total fish production (Ministry of Fisheries., 2020). The coastal fisheries sector contributes
58.4% of total marine fish production, and offshore fishery sector contributes remaining 41.6%. About
90% of fishing vessels (44091 vessels) are operaththweoastal waters while the rest (4885 vessels)

are operated in EEZ and high seas. Offshore tuna fishery has a significant contribution to the economy
as tuna contributes 49.5% of total fish exports of 299 million US$ in 2019 (Ministry of Fisherg®)., 20

Offshore fishery of Sri Lanka operated with longline, gillnet and ring net or combination of them.
Longline fishery mainly target large pelagic species such as yalitwvfa, bigeye tuna.

Fishing ground forecasting system for Sri Lanka was develap007 and implemented in 2008.
Experimental level forecast was released once a week and disseminated to selected fishing vessels and
validated the forecast with fish catch received by forecasted fishing grounds. After successful validation
effort, with encouraging results, forecast dissemination expanded to all major fishing harbors. Since
2015 the fishing ground forecast was disseminated two times a week. During 2016, fuzzy logic base
forecasting model was developed and accuracy assessment show @r&éyastimproved forecast.

Objectives

To enhance the economic efficiency of offshore/high seas fishery by providing information on potential
fishing ground advisory to mulday fishing vessels

Output
9 Fish forecasting recommenced on 2020/01/01
1 Weekly three forecast maps were updated.
9 Increase dissemination of foreca020350
9 Fisheries data analysis

Outcome

Enhanced high seas fishery of Sri Lanka, with precision fishing, and high fish catch rates.

Methodology
Project area

Project area consists of the Indian Ocean where large pelagic fishing operations conducted by Sri
Lankan fishermen from all coastal districts.
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Data collection
Sea surface temperature

Sea surface temperature data obtained from GPM Microwave Imager (GMI). The Global Precipitation
Measurement (GPM) satellite has a microwave radiometer onboard called GMI (GPM Microwave
Imager). GMI data are produced by Remote SensingerBysaind sponsored by NASA Earth
Science funding. Data are availablevatw.remss.com

Sea Surface height

GLOBAL OCEAN GRIDDED L4 SEA SURFACE HEIGHTS AND DERIVED VARIABLES NRT
product from CMEMS is used obtaBea Surface Height. This product is processed by tREASL
multimission altimeter data processing system. It serves inresatime the main operational
oceanography and climate forecasting centers in Europe and worldwide. It proceasisnaall
altimeter missions: Jaseé8) SentineBA, HY-2A, Saral/AltiKa, CryosaR, JasofR, Jasorl, T/P,
ENVISAT, GFO, ERS1/2.

Sea surface chlorophyll

The Sea surface chlorophyll data acquire from HERMES web interface (http://heirfrés @ic
Globcolour project. GlobColour data (http://globcolour.info) used in this study has been developed,
validated, and distributed by ACHIT, France.

Global Ocean Model data

The Copernicus Marine Services (CMEMS) provides regular informatioheophysical state and
dynamics of the global ocean. Global ocean ¥4° physics analysis and forecast product is updated daily
and provide temperature of 43 vertical levels. Global physical analysis and coupled forecasting
product includes daily nae files of temperature, salinity, currents, sea level, mixed layer depth and sea
ice parameters. It is freely available for registered users at Copernicus Marine Service website
(http://marine.copernicus.eu). This product is generated from the UK MeteGHiobal Seasonal
coupled forecast system (GloSea5) which is used to provide 7 days of 3D global ocean forecasts, at ¥4
degree, updated daily (MacLachlan et al. 2014). This forecast product is assimilated observations from
satellite SST data (Advancedery High Resolution Radiometer (AVHRR)data and MetOp
satellites supplied by the Global Hitesolution Sea Surface Temperature (GHRSST) project), Insitu
SSTs (from moored buoys, drifting buoys and ships), Sea level anomaly obser{fations
Jason2 and CryoSat2) and Subface temperature and salinity profiles (from Argo profiling floats,
underwater gliders, moored buoys, marine mammals, and manual profiling methods).The Global
Ocean output files are displayed with ¥fhantal resolution with geographic projection. It also
provides 43 vertical levels ranging from 0 to 5500 meters.

Data analysis and forecasting
Fishing ground forecasting

Satellite data, model data were download and processed three times a whiekriteia model
developed under previous project is used to predict potential fishing areas for tuna. This output is
coupled with depth prediction model and produce final map for dissemination.

Fishing depth prediction
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The operational metrcator globatean analysis and forecast system os providing high resolution 10
days of global ocean forecast which are updated daily. This product includes daily mean temperature,
salinity, currents, sea level and mixed layer parameters from the top to the botttsm,inicludes

hourly mean surface fields for sea level height, temperature and currents.

Activities

9 Fishery data collection: VMS data fisheries data

CMEMS ocean model data download and analysis

Model development

Generating fishing ground forecast maps

Validation of results

Disseminate information by telephone, fax, radio, email and web to the users
Awareness programs for fishermen, vessel owners and other stakeholders

=4 =4 =4 4 4 =4

Results
Tuna fishing ground forecast

96 potential fishing ground forecast maps were produced and disseminated via email, telephone and
other web based sources during 2020.

Expected Delivered

Number of maps

Month

Only 66% of forecast production and dissemination target was achieved during 2020. During March,
April and May forecasmap did not producap to predicted leveklue to COVID lockdown in the
country. In other months there were several limiting factors such as technical failures of computers,
unavailability of external data, internet connection and unavailability of huesaurces.

Operational fishing ground forecasting depends on availability of near real time satellite data and global
physical forecast products. There were several events due to service providers maintenance and
breakdowns caused to interrupt projedivdiies. Those events can not be avoided as NARA have not
capacity to receive direct satellite data and processing at NARA. Also , NARA has limited capacity to
develop NARA own physical ocean models for ocean state forecasting.

Fisheries awareness inteawis have been conducted on Dikowita, Negombo, Mirissa, Dikwella,
Nilwella and Gandara fisheries harbors.

E-mail users community has been improved from 200 to 350 uses in the year 2020. This user community
include fishing boat owners, skippers and fislea#icers.

The fisheries information was disseminated via NARA web portal, NARA official social media page
and skipperodés social media page.
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Recommendation

Incorporate ocean physics models andita information to improve prediction. As our current iingh

ground advisory based on neaal time data, it would be highly advantageous, if we could provide
fishing ground advisory based on forecasted ocean conditions few days ahead. Thus, fishermen will be
able to plan their cruise based on advisory andnatily receive more economic benefits than just
roaming for fishes here and there in the ocean.

Increase awareness of skippers and owners of multiday fishing boats about potential fishing ground
forecast of NARA will be key factor to success of projecterEifiore, awareness programs should
conduct frequently.

VMS and logbook dataset need to process and analyses for accuracy assessment of fisheries logbook
data and improvement of Tuna fishing ground forecasting system of NARA.

Conclusions

Fishing ground fagcasting and fisheries information service project has been successfully conducted
its activities with few limitations.

Financial Allocation (Rs) :110,000.00
Financial progress (%): 92 Physical Progress (%): 90

6.2 Numerical Model in Assessing the Impat of Offshore Dredging on the Coastal
environment Along Wadduwa-Negombo

Officers ‘R.M.R.M.Jayathilake

Duration : 2020 (January to December)
Budget(FY2 20) :LKR 0.5 Mn

Locati on :The Southwest Coast of Sri Lanka
Source of funds : NARA

Il ntroducti on

Sand mining is the removal of sand from their natural configuration. Sand is used for all kinds of
projects like land reclamations, the construction of artificial islands and coastline stabilization. These
projects have economic and social benefits, bat $aining can also have environmental problems.
Environmental problems occur when the rate of extraction of sand, gravel and other materials exceeds
the rate at which natural processes generate these materials. The morphologies of the mining areas have
denonstrated the impact of mining with the prowess to destroy the cycle of ecosystems. Numerous
publications have been written with respect to these effects, and the next step is what to do to minimize,
prevent or correct these environmental effects, thakedcmitigating measures (Pielou, 1966).

The Colombo International Financial City (CIFC) development built as an extension of the Central
Business District of Sri Lanka's vibrant commercial capital, Colombo, spanning 269 hectares of
reclaimed land fromhie sea. The sand extraction site for CIFC Project extended from Hendala to
Basiyawatta. The dredging site 1 (see Figure 1) is located 2.1 km away from the Basiyawatta and 2.8
km away from the Dambagamawatta, while site 2 is 5.5 km away from the Thalalden& &m from
Pamunugama. The area is mainly consisted with a sandy seabed and hard bottom habitats.

The effects of intense mega sand extraction on coastal environment are only poorly known. The
extraction has changed significantly the shape, volume aighthof the sandbank. However, this
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altered morphology could also influence the current and wave patterns in the coastal waters, with
possible implications on erosion of the coasts. For coastal defeabgmment, modification, planning

and implementatin of current and future coastal defensesrequire the information include choices about

mining locations and quantities which reduces the environmental impacts. Such a strategy requires
knowledge on the impact of very largeale offshore sand mining alotige Sri Lankan coast.

Mining history of the site and its environs

Licenses issued for sand extraction have included the following organizations:
South Asian Gateway Terminal Project in 1999

Bogala Graphite Lanka (Pvt) Limited from 1999 to 2001

Road Develpment Authority from 2001 to 2003

6AT T 1T OAZ 3EAOOA

. A

OxI OEO j 0060qQq , EIi EOAA A&OI i
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Figure 66.2-1.1 : Mining History of the area

The Geological Survey and Mines Bureau (GSMB)has estimates the total potential sand deposit at the
proposed site 1 at about 44 million cubic meters while it is 68 million cubic meters at the proposed

dredging site 2.
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Figure 66.2-2.2 : Schematic partition diagram of dredging operation for Site 1 & 2 (Source:
Geotechnical investigation and geophysical survey of SEIA Report, November 2015)

The required sand quantity for the purpose of reclamation on pgrtpaiject (Supplementary
Environmental Impact Assessment Report, 2015) is abow56Million cubic meters. However,
according to the relevant conditions of development permit of Colombo Port City Development Project,
the sand extraction carried out in #8nd extraction Site 2 allocated to Sri Lanka Ports Authority (fig

1) and sand extraction did not allowed in sand extraction Site 1 allocated to Sri Lanka Ports Authority
as recommended by the Technical Evaluation Committee (TEC).

Therefore, the additiohamount of sand for reclamation works for the Colombo Port City Development
Projectwas taken from the borrow site (Site 3) allocated to the SLLRDC as proposed and identified by
the Project Proponent.

Approvals to dredge, a quantum of 70 million m3 of s@aoh the same sand borrow area is requested
from the Central Environmental Authority (CEA) by SLLRDC to be used on the following basis:

Approximately 3640 million m? of sand to be extracted over a maximum 3 year period to meet a portion
of the total reqinement of 65 million Mneeded to complete the Colombo Port City project.

Approximately 30 million mto be extracted over a period of 15 years for the purpose of meeting the
increasing demand for sand for the construction industry and to mitigatevthisse@nvironmental
impacts of river sand mining.

The results of the Geophysical Investigations carried out in 2016 shows that a total of 187 million m3
of sand is available in the proposed Site 3. After keeping a safety margin of 0.5m thick sedintant, a to
of 144 million m3 is available for extraction. The average thickness of the sand deposit varies from
1.95m to 2.45m. According to the borehole investigations the minimum and maximum thickness of
sand deposit within the site is 0.4m and 4.9m respegtivel
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The detail of the four sub areas are given in the Gablie

Table6.2.1: Available sand quantities in four sub areas of site 3

Sub Area Area after| Average  Watel Average Estimated
calibration (Km2)| Depth(m) thickness  aftel Reseve Volume
reserving 0.5nm after  reserving
(m) 0.5m (million m3)
S1 18.77 28.2 1.80 33.1
S2 8.56 21.1 1.82 15.0
S3 30.57 29.3 1.81 53.4
S4 25.10 21.9 195 42.6
Total Volume (m3) 144.2

The Site 3 is divided in to four sub areas S1,S2,S3 and S4 as shown in thé.8QurEhe schematic
diagram of this additional dredging operation for CIFC is shown in the fig@2 and the required
sand for the Colombo Port City Development Projeotwdredged in the sand extraction -subas of
S2 and S3.

The subarea of S1 is proposed for required sand extraction of proposed Beach Front project.

Guidelines for sand extraction (SEIA 2016):

Dredging to occur 3km beyond the shoreline and at waigthd of 8m or more. (no impact on coastal
erosion and the minimize impacts on fishing routes and fishing activities).

Dredging depth to be limited to 3m from the surface of sediment provided 0.5 m of sediment is
preserved after extraction

As much as pasble, dredging has to be avoided in areas having fish spawning and unique habitat.
Allow fishermen to engage in fishing within the allocated dredging sites by giving proper notice in
advance and after dredging work is done toammence fishing.

Implement an income support and benefits program to fishermen.
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Objectives

The main objective of this study is to derive a modeling approach to determine the impact of dredging
on waves, currents, sand transport rates and morphologyon adjacentarpastaiment of Negombo
Wadduwa coastline, Sri Lanka. To this end, we will establish a prbesssl coastal area morpho
dynamic model for the western region of Sri Lanka and calibrate the model against the measured data.

Methodology
Mo d el descritptiingrs and
Numeri cal simul ations were carried out by means

oft haert esti matesslhboér éheeadainmealt {oagsporiwawvat es.
driver (SWAN), a 2DHradhswombdmbeéeéel a( edVane nRi jtn
l evel update scheme that solves the 2D sedi ment
and sediment tra#fre®OOMt amdduhe DRalVet &tbdul e Del ft 3
Less®09) .2 T-Re OD/e b h BPWME texchange information b
coupling.

Del fWAVIE si mul ates the evolutgeomemdt ednwawmes sihmrd
bodies. This module is based on -$&8ABr @6i mol waivag
t hat uses &K t(ieognu ad e ntsoi teynveirdgeyd dbeen stihtey rdel ati ve f |
devel opment of the-WAdEessmecatresm. tDel ev8Dution

wi glener ated waves in diverse water bodies.

A %AH 7K (1)

Del fWa3vDe sol ves t lmeaddtoinon nbaltandenary mode, wit
the space and spectral dimensions. Geographic sp

resolMa@Uwhnss e the spectrum in the modelanids rcail aadr

frequency Yram¥dAruetsipoencst i vely (WL Del ft Hydraulics
these two modul es are coupled in an online mode
fl ow on wapescur aometameaf reamthitanced bottom frictio
current via forcing, enhanced turbulence and en
into account .

Del -RIB®MW si mul ates flow and transportorphemgomana
forcing by solving the unsteady shall ow water ¢
system of equationdi meesi o®dlokEawmiegghatit bnseefor

free surface f 1l ow, conoinst vfofmot henhot ihzorrctoanlt i «
transport eqguations for conservative constituen
solved by finite differences once they arae discr
grid cells (Hydraulics, 1999). The WM®ORpl ete set

Steps that are taken for Delft 3D Wave/Flow is shown in figure 6.2.2.
Establish a procedsased coastal area morpthgnamic model for the study area.

Calibrate andalidate the model using measured data (sediment concentration, flow velocity and cross
shore profile evaluations).

Model coastal system response to waves, currents, sand transport rates and morphology derived under
different sand extraction trench geonestrusing the model in 1 and®2

Investigate neashore wave climate changes, current, sediment transport and morphology on the coastal
environment for different dredging scenarios.
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Figure 6.34: Flow chart of morphodynamic modelling for different dredging scenarios.

The basic flow chart given is vali@.49.0r Timest et y
"mor phodynamic model' is short for '"dynamic mor [
study of shapes, in this case of the sea bed, an
as a result of Weocas $ed taptriocegssen based model |
description of the physical processes | eading t
oint. We start from a bditneymseitanya!| ggrviedche (ommh ao e
e di mension (in case of coastline or coastal

d currents, we predict the wave and current f
termine the sedmemehtttanspppttgratdeentedi |l ead t
ed back into the bathymetry, the currents and
t he Ri. gheleft 3D wave parameters and croed ficie
near triad interactions and bottom friction we
ocesses such as wi-cnadp painndg ,waqvuea dgrruopwteht,' swhiinttee r a
ctivat-adt ianat elé@ t oe fufnedcetr sana ntdh et hreebstr®2).t s of Del f

QT T TTTTQO 9 O
- T 353 ® ®d® S5 S

Table 6.22. List of the main numerical parameters used for the numerical simulations

Del f-ft I3dDw
Parameter Description Val ue
Dt Ti me step 30 (s)
Mor stt Hydr odynamipg isptier{12 (hrs)
mor phol ogical <c¢chang
COMWritelnt gWavkel ow coupling tin30 ( min)
Tkemod Type of turbulence K-epsil on
Vi couv Hori zont al eddy vis{(l (m2/ s)
Di couv Hor i zondiafl f iedidwi t y 1 (m2/ s)
Vi coww Vertical eddy viscogl. ®BE ( m2/ s)
Di coww Vertical eddy diffugl. ®E ( m2/ s)
Trafrm Sedi ment transport Van Rijn (
Thet SD Factor for erosion 0.5 (m)
Sus Mul tiplication fact|0. 5¢ [
ref. concentration
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Bed Mul ti plicati olnoafdactt|{0. 5¢€ [
vector magnitude

Sus W Wa vreel ated suspendedO. 02 [
BedW Wa v+ree | at-leddadeded. tr|{0. 02 [
Del ft 3D Wave

Parameter Description Val ue
Diffraction |1600 (kg/ m3) Activated
Wind growth |[1.0 Radi ati on
Whi-¢ &@ppi ng 0.25 (m) Activated

Al pha: 1
Gamma O0. 73

Quadrupl ets [No-hinear triad inte|lActivated
Al pha: 0.1
Bet a: 2.2

Refraction Bottom friction Activated
Type: JONS
Coefficien

°)

In the reef area of Mount Lavinia to Colombo, a JONSWEfficient of 0.2 was used to represent
the higher bottom friction in reef areas. Area between Colombo to Negombo default JONSWAP
coefficient (0.064) was used.

Sedi ment transport Formul a

The sediment transport and mohpbedolggadodmdeswosp
transpocbhe®di meonsedi ments and suspended | oad of
al gorithms, predominantly based on t he for mul a
Del ft 3DFLOW hydrodywiadéekcy sotedr weaikchtested, an
t he -dihmemrsi onal hydrodynamics of Coasd@ahesrievgei on
(Asando) sediment fraction is computed foll owi ng

The suspendcdepdrtoadnt rbeen déatndrergirradd oby oflepdthle pr
concentration and fluid velocity from the top of

t he water surface. Herein, the netngmoretr aige do mtva
as the sum ofN)neand hree tb est sl ppearddnedp olradta o a(t es, as f
R R R (2)

The netbadedransport rate in conditionaveviadi nuaqi
(over théeéodwavé pPpé the instantlamadutsrdmamemptorft onrn
steady approach), as foll ows:

N -8 NzAO ( 3)

N oroneh &, S MM ° 25z Rh (4)

in wigchi,jnst antrasmleatussidegdrireadsnt r ess due tzaZpz bot h cur
TMMWE 55 ,55 Il nstantaneous velocity due to curren
| ayAer , Grain friction coeffAciyghtp & A oClorumreretnt

related grain A:riveadbat ecdoegrfaicn gintcoefbncicertf fr e
relative strength o¢of wawed eantelr acutrireptc oneot i ioogénbd
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shear strgestso aMtioe Iddesd,i mewn:t fdlewmisk t:ggepai tSyc:l e si z
di mensi onl es:s @aeftfiideieaegpmtn=e ad .=5,1 .

The neavetriangecidnteeggptalt ed suspended sand transport
curenhttedarfd t hreeIndltip dwtafvensport components, as
Ny . GAAU_66 O# AAU (5)

N K

¢

in wWNipchtawer aged etatedntsuspended s dlgi:metnitmet r an
averageadc| wdwa suspended Os e tdd vimeer natg etds: avnesinpsotriat i yr.aant eec
vel ocit#y vestantaneouls ¢aueerean e ent témadt Gaonre r argd n g

over ttime,integral -fo@ad Itdyeet otppo of hdewat er surfa

Mo d e | area, domain and bathymetry

I n order to achieve the resolution needed we apg
The samavpere grid with | owest resolution (Fig. 5 &
schematized time series of wawvlentheeriigrh tast, opfefrsi hoodrs
The

mo del O U t-spcuatl eo fwatvhee glraddgawi Itlh et heorunlWar ys & on
smal |l er hydrodynamic grid with higher resolutio
structured mesh grids were constructed. Of t en, V
water showa dgrvied swehiamld i s refined | ocally in the
practice, wave domains (overall model ) were crea
avoid any wave shadowing effectsesmainl|l abveems$s b&dou
approximately 50 Km x-shOkm akspgshovel gndTheodsy
maxi mum 30m wat eshare@tmesdlhet icomsasf the comput at
about 500 m offehcecoasto 2Hhemaheagshbre resol uti
boundary of the computation grid of the wave moc
grid of the wave model is on average fesmoneée mes

0

|l ution i ncreases from 2000 m offshore to 200

Bat hymetry data is divided 4shotre dfat ahosedawd drda
bat hymetric andrt ofdgrhaopti dadatyanetky, GEBCO, 30

i s used. Near shore bathymetric data is generate
sources such as sounding data from t ttcealhey chraaugri am
charts. The digital elevation data (90 m resol ut
shore topographic (Slater et al., 2006). For the
from ERA I nterimsdata) GBBCOeam@aavail able navi
sedi ment transport modelling, high resolution ba
-10 to +10m with respect to MSL were used.
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Figure 6.2.5. (a) Computational grid foave model (blue lines), BE3 (red dots) was used to derive
boundary conditions for offshore. (b) Curvilinear structured nesting gird for flow model (green lines),
WB1 is wave measurements (blue dot) that was used to calibrate the wave model. TG laisgide g
data at Mutuwal, Colombo. N&A are points of nearshore wave extraction (c) Bed elevations of
hydrodynamic flow model (Colour bar indicates elevation: positiager in meters w.r.t. MSL).

Boundary conditions

Water level

The model boundaries are | imited to three open:

Due to the | imited exteheosrendofetheomsedéNoirnhhtah
value of the water | edeNegmandnemaumwdar appThedsasa
by a harmonic water |l evel witeh42d.heOsehempriezedt v
known as fAmorphol ogical tideo, was selected to
reprteasemn of the netndamntsipbalt dwalie g( Roelpviimlg 1
Tidal constants (tidal amplitude and phase angl e
(2003) were applied for the Neamanonandnseaf bom
stations in the stbudeky 6arke@8 are given in the ta

Figure6.2.6. Sea level fluctuation data from I0C monitoring sea level facility maintain by NARA, Sri
Lanka for the year 2012 at Mutuwal, Colombo (a) Annual sea levtiaar (b) Monthly sea level
variations.

The main of the sea | evel variation in the stud
considered as the main tidal constituent in Sri
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